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Tetra Tech EM Inc. (Tetra Tech) was contracted by the United States Army Corps 'of Engineers (USACE)

1.0 INTRODUCTION

Sacramento District, under Contract Number (No.) GS-10F-0076K, Task Order No. 177, to assist the

Department of the Army with continued basewide groundwater monitoring at Hawthorne Army Depot

(HWAD) in Mineral County, Nevada (see Figure 1). The monitoring effort was conducted under

authority of the Defense Environmental Restoration Program for the Installation Restoration Program.

This annual report summarizes the groundwater monitoring results from the December 2005 groundwater

monitoring event at HWAD. This report is divided into the following 11 sections and includes figures,

tables, appendices, and attachments following the text:

Section 1.0 is the introduction.

Section 2.0 provides a site description and background.

Section 3.0 describes the physical setting of the site and surrounding area.
Section 4.0 summarizes previous investigations and‘includes site descriptions.
Section 5.0 describes the purpose and scope of this report.

Section 6.0 presents sampling criteria and describes the sample selection process.
Section 7.0 describes the field acti?ities and methods used during monitoring.
Section 8.0 provides analytical results and field measurement data.

Section 9.0 presents conclusions.

Sectioﬁ 10.0 provides recommendations.

Section 11.0 provides references for this report.

Additionally, Section 7.7 summarizes wells that were not sampled, analyses that were not
performed, and a summary of changes to the sampling schedule.




2.0 SITE DESCRIPTION AND BACKGROUND

The follbwing sections discuss the location and history of the HWAD site and are referenced from the

“Final Work Plan for Basewide Groundwater Monitoring” (Tetra Tech 2006a).
2.1 SITE LOCATION

HWAD is in the west-central part of Nevada, 140 miles southeast of Reno, on the southern shore of
Walker Lake (Figure 1). HWAD is in Mineral County and occupies 150,000 acres of semi-arid land

surrounding the Town of Hawthorne, which has a resident population of about 3,700.
2.2 SITE HISTORY

HWAD was established after an explosion in 1926 destroyed the ammunition plant at Lake Denmark,
New Jersey, and a court of inquiry investigating the explosion recommended that a depot be established
in a remote area within 1,000 miles of the West Coast to serve the Pacific area. The depot was originally

operated by the U.S. Department of the Navy (Navy) and was named the Hawthorne Navy Ammunition .

Depot (NAD). Construction of NAD began in July 1928 and the depot was commissioned on
September 15, 1930. The first shipment of explosives was received on October 19, 1930. By 1948, NAD
occupied about 104 square miles (66,560 acres) of the 327 square miles under Navy jurisdiction (Navy

1962). Subsequently, excess Navy lands were turned over to the Bureau of Land Management.

The mission and functions of the facility have remained much the same over the facility’s history. The
mission, as stated in a 1961 Command History (Navy 1962), was to “receive, renovate, maintain, store
and issue ammunition, explosives, expendable ordnance items and/or weapons and technical ordnance

material and perform additional tasks as directed by the Bureau of Naval Weapons.”

NAD Hawthorne was transferred to the Army and was re-designated Hawthorne Army Ammunition Plant
(HWAAP) in 1977 as part of implementing the Single Manager for Conventional Ammunition concept.
Subsequently, HWAAP was converted to a government-owned, contractor-operated installation in 1980
under the jprisdiction of the Army Armament, Munition and Chemical Command. (The facility is a
military industrial installation; the resident contractor is Day & Zimmermann Hawthorne Corporation,
which with the government employs approximately 550 personnel.) With the loss of its production

mobilization mission, HWAAP was designated with its current name as Hawthorne Army Depot (also ‘ .




known as HWAD) in 1994 and is now under the jurisdiction of the U.S. Army Joint Munitions

Command.
.23 REGULATORY BACKGROUND

The lead agency for environmental issues at HWAD is the Nevada Division of Environmental Protection
(NDEP), on behalf of the U.S. Environmental Protection Agency (EPA), Region IX. Under guidance
from NDEP, groundwater action levels (AL) proposed for HWAD are the EPA’s primary maximum
contaminant levels (MCLs) for drinking water. If no MCL has been established, then the EPA’s Region
IX preliminary remediation goals (PRGs) for tap water are used (USEPA 2004). All of the analytes
previously detec'ted could be compared with these ALs, except for ammonium picrate. In that case, the -
NDEP approved an AL based on a health-based risk analysis of ammonium picrate in drinking water by
the Agency for Toxic Substances and Disease Registry (ATSDR). The AL also was based on the
practical quantitation limit (PQL) obtainable in the laboratory for ammonium picrate in water samples
using Modified EPA Method 8330M under ideal laboratory conditions. Thé ATSDR established an
acceptable level of ammonium picrate of less than 0.1 microgram per liter (ng/L). However, as the PQL
of 0.5 pg/L is based on ideal laboratory conditions, the NDEP approved an AL for ammonium picrate at
HWAD of 1.0 png/L as an obtainable limit for groundwater samples. A list of NDEP-approved ALs
established for HWAD is provided in Appendix A.

Previous investigations have documented detections of contaminants in soils and groundwater at HWAD.,
Some contaminants, including explosives, volatile organic compounds (VOCs), and inorganic nitrogen
compou‘nds, have been detected above their respective ALs (Tetra Tech, Inc. 1998b, 2002). The suite of
laboratory analyses performed under Tetra Tech’s 2005 groundwater monitoring program at HWAD

includes these contaminant types based on requests from NDEP.
3.0 PHYSICAL SETTING

The folloWing sections describe the physiography, geoiogy, hydrogeology, and meteorology of the
Walker Lake Valley (Tetra Tech, Inc. 1998b).




31 PHYSIOGRAPHY

HWAD is within the Whiskey Flat-Hawthorne sub-area of Walker Lake Valley in the Great Basin section
of the Basin and Range physiographic province. Walker Lake Valley trends north-northwesterly and is
bordered by desert and the Terrill Mountains on the north, the Garfield Hills and Gillis Range on the east,
the Excelsior Mountains and Anchorite Hills on the south, and the Wassuk Range on the west. HWAD

occﬁpies about half of the southern Walker Lake Valley.

| Basin and Range features include discontinuous, subparallel mountain ranges separated by valleys or
plains that vary in width from several hundred feet to several miles. Their lengths also vary, with some
valleys reaching several tens of miles. These longer valleys frequently contain lakes or dry lake beds.
The highest peak in the area, with an elevation of 11,239 feet above mean sea level (amsl), is Mt. Grant in
the Wassuk Range. Most of the peaks of the Wassuk Range are 9,000 feet amsl. By contrast, peaks in
the Garfield Hills east of the base are below 8,000 feet amsl. South of HWAD, the valley continues iﬁto
Whiskey Flats Area. -

Walker Lake was about 3,956 feet amsl in 1979. The elevation of the Walker Lake Valley rises to about

4,800 to 5,000 feet amsl at the southern end of HWAD, which is approximately the elevation of the
southernmost HWAD ammunition magazines and the elevation where intermittent streams from the

alluvial fans at the base of the Wassuk Range begin to diverge onto the valley floor.

3.2 SURFACE WATER

HWAD is situated on the surface of a hydrologically closed basin that geographically widens to the
northwest. The valley floor where the basin is located consists of a broad alluvial apron. The valley floor
slopes from an elevation of about 4,800 feet amél at the foot of the Garfield Hills in the southeast to less
than 4,000 feet amsl northwest at the edge of Walker Lake. Flanking the alluvial apron are alluvial fans
with slopes of up to 6 percent. Sediments of the alluvial fans originate from sheet and channel erosion in
the surrounding mountains. Erosibnal and depositional processes are accelerated by intense local
thunderstorms resulting in flash floods and debris flows that deposit the eroded sediments as alluvial fans

on the desert floor.

The primary watershed for HWAD is the Wassuk Range on the western boundary of the facility. Runoff

from the streams draining the Wassuk Range recharges the valley aquifers. However, no perennial . .




surface streams traverse the valley floor. Surface runoff occurs only after major rainfall events or unusual
snow melt, and surface flow rarely reaches Walker Lake. Althoﬁgh the installation is above the 500-year
floodplain, dikes have been constructed bordering the principal drainage through HWAD to protect the
facility from flash flooding. '

Walker Lake is the terminal point in the surface water flow system of the Walker Lake Valley and
represents the base level for groundwater flow. The elevation of the lake was 4,020 feet amsl in 1940 and
3,956 feet amsl in January 1979, representing an average annual decline of about 1.7 feet per year. The
water level in the lake has been declining gradually as a result of upstream water usage, causing a lack of
recharge relative to the rate of evaporation. Between 1950 and 1979, the lake level declined by 44 feet
and the south shoreline of Walker Lake receded at a rate of approximately 2 feet per year. The
installation captures water in a series of basins located on major creeks in the Wassuk Range. These
include Cottonwood, Squaw, and Rose Creeks. Black Beauty Reservoir receives all of this collected

water before it is distributed by gravity flow through approximately 250 miles of 4-inch to 12-inch

piping.

33  GEOLOGY

The mountains of the Walker Lake Valléy area are composed of detrital, extrusive, intrusive,
metamorphic, and carbonate rocks of Mesozoic and Cenozoic age. Volcanic rocks of Mesozoic age occur
as andesitic breccias, tuffs, flows, basalt, and rhyolite. Near Hawthorne, these rocks are represented by
the Excelsior Formation. The Mesozoic volcanic rocks-are extensively metamorphosed and contain some
interbedded sedimehtary rocks. The sedimentary rocks are present principally southwest of the Town of
Hawthorne and include shale, slate, limestone, tuffaceous siltstone, dolomite, sandstone, greywacke,
conglorherate, volcanic rocks, and gypsum. In the Hawthorne area, the Mesozoic sedimentary rocks are

chiefly represented by the Luﬁing Formation.

Intrusive rocks of Mesozoic age or younger are widespread, with quartz monzonite being the dominant
variety. Other intrusive rocks, which occur to a lesser extent, range from granite to gabbro in
composition. Granitic rocks underlie the Wassuk Range and may be continuous with the Sierra Nevada
batholith. Tertiary deposits include older, partially-altered volcanic rocks containing some mineral
deposits. These deposits are overlain in eastern i)ortions of Mineral County by Miocene and Pliocene
lacustrine and related continental deposits of the Esmeralda Formation. Most of the Tertiary rocks

exposed in the Hawthorne vicinity are post-Esmeralda unaltered volcanic rocks.




The mountain blocks have been extensively faulted and are undergoing continued erosion. This action
supplies detritus to the valley floor. A large active fault bounds the eastern margin of the Wassuk Range
and is part of the regional Walker Lake fault zone. This faulting has down-dropped the west side of the
valley and displaced the axis of the valley westward (Bohm and Jacobson 1977; Boyle Engineering
Corporation 1976; Ross 1961). Installation personhel reported a 6-inch displacement in NAD Well No. 4,
which was attributed to seismic activity in 1955 (U.S. Army Environmental Health Agency

. [USAEHA] 1988).

The unconsolidated Quaternary age valley fill material includes alluvial fan, floodplain, windblown
channel, lake deposits, terrace gravels, and evaporates. The thickness of the fill is not known. .Bohm and
Jacobson (1977) speculated that the depth to bedrock may be several thousand feet. NAD Well No. 5 is

| the deepest in the Walker Lake Valley and was completed to a total depth of 1,008 feet in valley fill

material.

Walker Lake is a desiccating remnant of Lake Lahontan. During the Pleistocene, Lake Lahontan
periodically inundated most of the valley floor in the Walker Lake Valley. The highest stand of Lake
Lahontan was probably about the present elevation of 4,380 feet amsl (Everett and Rush 1967). Fine-

grained materials were deposited in the area formerly occupied by the lake.

Well logs from potable water wells drilled in the Walker Lake Valley indicate that gravel, sand, and silt
are the dominant stratigraphy from the surface to a depth of almost 500 feet. Pilot boringé for monitoring
wells were drilled basewide as part of the 1997 groundwater investigation at HWAD. The field crew
observed that the shallow stratigraphy consists primarily of sands and silty sands, with one or more clay
layers near the lake that collectively are up to 30 feet thick. This clay zone extends up-valley (south) until
it pinches out near the center of HWAD and dips gently north toward Walker Lake. Cross-sections show
that the clay unit dips. somewhat more steeply toward the western side of the Walker Valley. This
apparent dip may be associated with subsidence of the valley along the range-front fault near the Wassuk
Mountains to the west. The western, northern, and eastern extent of the clay layer was not delineated

from the available pilot boring stratigraphic information (Tetra Tech, Inc. 1997).




3.4 HYDROGEOLOGY

Walker Lake Valley is underlain by an unknown thickness of alluvial fill. Water wells drilled to depths
of more than 1,000 feet did not encounter bedrock. Groundwater occurs in the alluvium under both
confined and unconfined cdnditions. Since Walker Lake Valley is a closed hydrogeologic basin,
groundwater losses in the valley are mainly caused by evapotranspiration and groundwater pumping.
Small amounts of grohndwater are discharged to springs and some may be lost through underflow in the
older consolidated rocks. In the valley, groundwater gradients are directed toward the valley axis and

Walker Lake. Locally, the gradient may be modified by pumping.

The specific yield of the uppermost 100 feet of saturéted material in Walker Lake Valley was reported to
average 10 percent and may be as high as 15 percent. The U.S. Géological Survey (USGS) has estimated
the storage capacity of the aquifers in this area at 900,000 acre feet. The saturated thickness of several
wells near the Town of Hawthomne and in the Whiskey Flats area exceed 300 feet. The safe yield from
the aquifer in the area was estimated to Be 4,600 acre feet per year. In 1966, the discharge rate for

municipal and installation production wells was 2,800 acre feet per year.

The clay unit seen extending southward from Walker Lake forms a confining layer separating a shallower
water table aquifer from a water-bearing zone directly beneath the clay unit. Tﬁe groundwater beneath
the clay unit is under confining pressure and the elevation of the piezometric surface of the confined
aquifer is higher than the elevation of the static water table. Because the clay most likely represents
deposition of fine sediments from Lake Lahontan, it probably extends northward under the present

Walker Lake and somewhat beyond.

Depth of groundwater varies from about 5 feet below ground surface (bgs) in the area near Walker Lake
to about 250 feet bgs in the Babbitt Landfill Area, northwest of the Town of Hawthorne. Depth to water

is greatest in the east-southeast and least near the lake.

The horizontal hydre_lulic gradient direction is directeci from high to low groundwater elevation,
perpendicular to piezbmetric contour lines. During the fourth quarter 2005, the gradient of the
groundwater surface for the shallower water table in the eastern part of HWAD was generally toward the
west, ranging from 0.006 to 0.023 foot per foot (ft/ft). Groundwater monitoring well locations are shown
on Figure 2. Groundwater elevation contours for the shallow wells (water table wells) are shown bn

Figure 4A. A steeper gradient is found immediately east of the cluster of wells where the groundwater




elevations are around 4,100 feet amsl. West of this area of steeper gradient, the gradient flattens and the .
hydraulic gradient direction turns more northerly, toward Walker Lake. During the fourth quarter 2005,

the gradient magnitude for the shallower water table in this area closer to Walker Lake ranged from 0.005

to 0.008 fV/ft. During the same period, the groundwater gradient rﬁagnitude for the confined aquifer in the

eastern part of HWAD was westérly, ranging from 0.004 ft/fi to 0.006 fi/ft. Groundwater elevation

contours for the confined aquifer wells (Submerged Wells) are shown on Figure 4B. The gradient for the

same aquifer in the western part of HWAD was northwesterly, toward Walker Lake, averaging 0.002 fuft.

Although groundwater elevétion data were obtained from only two wells in the Old Bomb Area, it

appears that the gradient was northeasterly at approximately 0.015 ft/ft (Figure 4B).

35 METEOROLOGY

The average annual precipitation at Thorne, located near the northern boundary of HWAD at an elevation
of 4,200 feet, was about 3.3 inches, measured between 1884 and 1949. The average precipitation at
Hawthorme-Babbitt, also at an elevation of 4,200 feet, was about 4.5 inches, measured between 1937 and
1965. Average monthly precipitation varied from 0.1 to 0.5 inch at Thorne and from 0.2 to 0.7 inch at

(
\.

Hawthorne-Babbitt (Everett and Rush 1967). : I

Maximum rainfall occurs in late Spring and Fall. The minimum rainfall occurs in July and August.
The maximum observed 2-year, 24-hour rainfall was reported to be just over 2 inches. The potential
evapotranspiration rate is about 48 inches per year. Average temperatures range from 34 degrees

Fahrenheit (°F) in January to 75°F in July (USAEHA 1988).
4.0 PREVIOUS INVESTIGATIONS AND SITE DESCRIPTIONS

Environmental investigations have been under way at the HWAD over the past two decades and many
groundwater monitoring wells were installed during previous investigations. The following is a summary
of these groundwater investigations. However, not all the wells discussed are included in the basewide

groundwater monitoring program.

In 1973, HWAD contracted with the USGS to identify the source of nitrate in supply well NADOS and to
investigate potential sources of the contamination (Van Denburgh and Rush 1975). During the study,

samples were collected from the wells that supply water to the Town of Hawthorme and HWAD. It was

\A .




determined that the Town of Hawthorne sewage treatment ponds were recharging the groundwater in the
immediate area and the nitrate probably originated from the recharge water from these ponds.

In 1974, the USGS conducted a hydrogeologic study in the Building 103-41 demilitarization area (Van
Denburgh and Squires 1976). During this investigation, nine exploratory wells (USGS4 through
USGS12) were drilled and sampled in the vicinity of the disposal ponds associated with the

Building lO3—41 area. Based on findings during the study; it was concluded that shallow groundwater to
20 feet bgs was contaminated with trinitrotoluene (TNT) at a maximum concentration of 620 pg/L.

In 1976, the USGS conducted a study in the Building 103-16 demilitarization facility to evaluate whether
groundwater was contaminated by explosives.beneath sludge disposal ponds in this area (Van Denburgh
and others 1980a). Eight small-diameter-exploratory wells (USGS13 through USGS20) were drilled and
sampled during this investigation. Low concentrations of explosives were detected in the groundwater

and nitrogen-bearing explosives were found in the unsaturated zone beneath these disposal ponds.

In 1977, the USGS conducted a second study in the Building 103-41 demilitarization area (Van Denburgh
and others 1.980b). During this investigation, 17 small-diameter wells (USGS21 through USGS37) were
installed in and around the wells installed previously to delineate the extent of,groundwater
contamination. TNT was detected in samples collected from 11 of the 26 wells at a maximum

concentration of 400 pg/L.

In 1978, the USGS conducted a third study north of the Building 103-41 area, near the south shore of
Walker Lake (Van Denburgh and others 1980c). During this investigation, 29 small-diameter wells
(USGS38 through USGS66) were installed downgradient of the Building 103-41 disposal area to assess
the extent of groundwater contamination near Walker Lake. The shallowest depth to water was measured
at 5 feet bgs. Based on findings during this study, it was concluded that nitrate was migrating in the
shallowest groundwater from the disposal ponds in the Building 103-41 area toward Walker Lake in a

northwesterly direction. No significant concentrations of explosives were detected.

In 1988, the USACE contracted International Technology Corporation (ITC) to conduct a subsurface
investigation of the Mustard Disposal Area, the Group 55/110 Burn Area, and the Old Burn/Old Bomb
Test Range (ITC 1989). Wells HWAAP1S, HWAAP16, HWAAP17, and HWAAP18 were installed
during these investigations in'the Group 55/110 Burn Area, and HWAAP02, HWAAP09, and HWAAPI10
were installed at the Old Burn/Old Bomb Test Range area. Groundwater samples were collected and

analyzed, but no concentrations of explosives were detected.




In April 1989, Day, Zimmermann and Basil contracted with Water Work to perform an initial site
assessment at three solid waste management units (SWMUs), B04, B0S, and B06, in response to a closure
requirement for the former wastewater disposal ponds in the 101 Production Area. This investigation
included soil sampling and instal’ling eight monitoring wells at these SWMUs. Generally low
concentrations of explosives compounds were detected in the groundwater in the downgradient wells.
However, cyclotrimethylenetrinitramine (RDX) was found at a concentration of 4,000 pg/L in upgradient

well DZB101-44MW3 at SWMU B04 (WaterWork 1990).

In 1991, HWAD investigated eight undérground storage tank sites. Soil and groundwater were
investigated at one of these sites, the former location of Building 70, which included installation of one
monitoring well (BLDG70MWO01) downgradient of the known contaminated soil (Tetra Tech 1995).
From 1994 to 1998, the USACE contracted Tetra Tech and Ecology and Environment (E&E) to conduct
remedial investigations at 90 SWMUs (Tetra Tech 1998a; E&E 1995a, 1995b, 1997). The objective of
the remedial investigations at the SWMUSs was to characterize the vertical and‘ lateral extent of
contamination, including potential impacts to groundwater. In 1996, as part of these remedial
investigations, a basewide groundwater monitoring program was initiated to provide consistent
groundwater monitoring at HWAD. Fifty-five groundwater monitoring wells were installed and
developed by Tetra Tech as part of this plan. These monitoring wells and 23 existing monitoring wells
from previous investigations were sampled during four quarterly sampling events in 1997. The number
of wells sampled and the ‘analytical suite in 1997 varied from quarter to quarter, based on the results of
the previous sampling events. Seventy-five wells were sampled in the first quarter, 66 wells were
sampled in the second quarter, 36 wells were sampled in the third quarter, and 39 wells were sampled in
the fourth quarter. Groundwater elevation data were collected from all of the wells for basewide

comparison between each sampling event.

The results of the 1997 quarterly monitoring events identified.several areas potentially affected by
explosives or VOCs. Groundwater samples from monitoring wells IRPMWO02 (SWMU B29) and
DZB101-44MW3 (Area 101 EAST) contained explosives, and groundwater samples from monitoring
wells IRPMW42 through IRPMW48 (SWMUs J12/H04), IRPMW 16 through IRPMW20 (wastewater
treatment facilities), IRPMW37 (Area 101 EAST), and IRPMWSO (SWMU 109/110) contained VOCs.

In August 2001, the NDEP requested that HWAD install and sample groundwater monitoring wells at

Sites SWMU B04, SWMU B20, and SWMU 109/110 for additional groundwater characterization. In

August 2002, as a joint venture, Forsgren Associates and Brown and Caldwell installed four monitoring
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wells: IRPMWS56 (SWMU B04), IRPMW37A (SWMU B20), IRPMWS50A, and IRPMW50B
(SWMU 109/110).

Groundwater from these four wells was sampled for the first time in September 2002. Subsequent
groundwater monitoring in these four wells was conducted in 2002, 2003, and 2005. During the
September 2002 sampling event, VOCs were detected in samples from all four monitoring wells.
Explosives and ammonium picrate were detected in the samples from two wells (IRPMWS56 and
IRPMW37A). Nitrate/Nitrite-N and ammonia were detected in all four wells (Forsgren Associates/Brown
and Caldwell 2002).

Details of the 1997 and 2003 groundwater monitoring results for the associated sampling events are
reported in the 1997 Annual Ground Water Monitoring Report (Tetra Tech, Inc. 1998a) and the Annual
2003 Groundwater Monitoring Report (Tetra Tech 2004). Previous and current groundwater monitoring

data for wells sampled at HWAD are discussed in Section 8.2 of this report.
5.0 PURPOSE AND SCOPE

In September 2005, Tetra Tech was contracted by the USACE, Sacramento District, to assist the
Department of the Army in continued groundwater monitoring at HWAD. This work is conducted under
the authority of the Defense Environmental Restoration Program for the Installation Restoration Program.
Under the scope of work, Tetra Tech conducted groundwater monitoring at 70 of the 81 groundwéter
wells selected for sampling at HWAD from November 29 through December 16, 2005. Eleven of the

81 wells were either not found or were not accessible for sampling by truck-mounted equipment during
the 2005 sampling event. The purpose and scope of this annual report is to present data collected during
the 2005 groundwater monitoring event at HWAD and to provide a projection of the 2006 annual

sampling.

6.0 SAMPLING CRITERIA AND SAMPLE SELECTION 2005

This section describes the sampling criteria for monitoring the 81 wells that were selected for monitoring
during the 2005 groundwater monitoring event at HWAD and the selection criteria for wells to be
sampled during the 2006 event. Figure 2 shows the 81 wells in the HWAD basewide groundwater
monitoring program. Figure 3 provides the well locations and the associated solid waste management

unit at HWAD. Figure 4A is the 2005 groundwater elevation contour map for the water table wells and




Figure 4B is the grouﬁdwater elevation contour map for the submerged wells. F igure 5 is a distribution .
map of the compounds that were detected as a result of the 2005 groundwater monitoring event.

Figures 6 through 16 show the 81 wells, by SWMU, in the HWAD basewide groundwater monitoring

program. Table 1 lists the well name or point identification, well type, the well site identification, well

survey data, including top of casing (TOC) elevations, and the most current groundwater elevation for

each well.

One-hundred and nineteen wells have been installed at HWAD during previous groundwater
investigations. Thirty-eight of these have been destroyed or abandoned. Some wells have been

consistently sampled during their existence, while some have not.

A comprehensive plan was developed to provide a justifiable methodology for basewide groundwater
monitoring because of the volume of historical data, number of groundwater monitoring wélls, well
locations, construction details, and sampling history. The criteria used to determine which wells are
sampled, the frequency of sampling, and the analytes tested for in each well are based on the logic
presented on the flow chart provided as Figure 17. These criteria may be used through time to adjust the

sampling plan based on changing site conditions. Each chemical of concern (COC) per well was tested

against the logic of the flow chart. As a result, each COC per well was assigned to one of five categories;
removal from the program, sample annually, sample every 2 years, sample every 4 years, or suspend

sampling.

For the 2005 monitoring event, 81 wells were selected to be sampled for VOCs, explosives, and nitrates
(see Table 2). Wells and analytes were selected based on the Groundwater Monitoring Program Criteria
flow chart (see Figure 17) and the Basewide Groundwater Monitoring Program Criteria Data provided in
Table 3. Based on historical information and as recommended in Section 2.5.1 of the Final Work Plan for
. Basewide Groundwater Monitoring (Tetra Tech 2006a), well HWAAP02 would also be sampled for
4,4-dichlorodiphenyltrichloroethane (4,4-DDT [an éx‘ganochlorine pesticide]) and polychlorinated
biphenyls (PCBs). Also as stated in Section 2.5.1 of the Final Work Plan for Basewide Groundwater
Monitoring (Tetra Tech 2006a), 4,4-DDT and PCBs are not considered to be COCs for this area but are
recommended to be sampled in order to establish a baseline for these analytes. This sampling event

would provide a baseline for determining future well sample frequency and analysis.

The Groundwater Monitoring Program Criteria flow chart progression is described in the following

paragraphs. Based on the analytes, groundwater monitoring results, and contaminant history, the COCs ‘




identified in groundwater include explosives, nitrates, and VOCs. The flow chart begins in diamond 1-
with a review of all historical data and evaluates whether the data can be tied to an existing well. If the

well no longer exists or cannot be located, the well is removed from the monitoring program.

The second step of the flow chart (diamond 2) is designed to retain perimeter wells in the monitoring
program. Certain wells have been designated as perimeter wells based on their location relative to base
boundaries and groundwater flow. These wells are located where monitoring upgradient or downgradient
water quality relative to the boundaries of the base is required (to identify the contaminants that may be

coming onto or leaving the base).

The third step on the flow chart (diamond 3) determines if annual sampling of an analyte is required based
on the number of times COCs have been detected above the HWAD AL. If a COC has been detected
above the HWAD AL in more than 30 percent of the sampling events, the well will be sampled annually.
The 30-percent criterion was selected as a conservative value to ensure that the maximum number of

analytes will be tested in the wells.

The fourth screening step in the flow chart (diamond 6) evaluates whether bi-annual sampling (every
2 years) is required based on the number of times COCs have been detected at a concentration above the
HWAD AL. If a COC has been detected above the HWAD AL less than 30 percent of the sampling

events, then the well will be sampled every 2 years.

The fifth screening step (diamond 8) is used to evaluate whether sampling every 4 years is required or if a
recommendation to the NDEP should be made to suspend the well from the monitoring program. If

analytes have not been detected at concentrations above the HWAD ALs and if the well has been sampled
a minimum of five times, then a recommendation to the NDEP may be made to suspend the well from the
program. ‘Corblversely, if analytes have been detected at concentrations above the HWAD ALs in the well

or if the well has not been sampled five times, then a 4-year monitoring interval is recommended.

A professional judgment step was included in the flow chart after each decision stage to subjectively
analyze site-specific conditions. The professional judgment step includes criteria such as status of the
SWMU, historical use of the area, remedial action at the SWMU, collocated wells, upgradient or
downgradient wells, previous detections, double-screened wells, abandoned or destroyed wells, and wells
necessary for perimeter monitoring. Table 7 summarizes the recommended sample frequency and

analysis for the 2006 monitoring event, derived from the 2005 data.
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In order to determine the sampling recommendations for 2006, the historic and 2005 data were analyzed
using the Basewide Groundwater Monitoring Program Criteria Data (Table 3) and the Basewide
Groundwater Monitoring Program Criteria flow chart (Figure 17). The result is Table 7 (2006
Groundwater Monitoring and Analysis Schedule) which summarizes the recommended sampling
frequency and analysis for 2006 and the recommendations for the 2006 sampling event are presented in

Section 10.0.

7.0 FIELD ACTIVITIES AND METHODS

This section summarizes the field activities and methods used during the 2005 groundwater monitoring
e§ent at HWAD. The activities were in accordance with the approved “Final Work Plan for Basewide
Groundwater Monitoring” (Tetra Tech 2006a) and the purging and sampling procedures described in
Appendix B, which are from the “Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedures”
(USEPA 1996). Figure 2 identifies the locations of the 81 groundwater monitoring wells in the HWAD
basewide groundwater monitoring program. Fieldwork for this monitoring program was conducted

between November 29 and December 16, 2005.

P

7.1 GROUNDWATER LEVEL MEASUREMENTS

Depth-to-water (DTW) and total depth measurements were collected at 81 groundwater monitoring wells
from November 29 through December 2, 2005. DTW was also measured at each well prior to sampling
to the nearest 0.01 foot using an electronic water-level indicator from the surveyed measuring point at the
top of each well casing. If no surveyed measuring point was visible, the static water level was measured
from the north side of the well casing. Table 1 summarizes the static water levels measured at each well

during the 2005 event, and Table 4 summarizes water-level data collected since 2002.

Well IRPMWO3 is an artesian well; therefore, the water level was not measured. In well IRPMW04, an

obstruction was encountered at the groundwater surface (20.68 feet below top of casing). Based on the

depth of the obstruction and debris found on the water-level meter, it éppears that roots or other organic

matter is present at the groundwater level. The water-level data recorded at this well may have been

affected by the obstruction and was not used to determine groundwater contours and gradients. Well

HWAAPO2 was dry at 200.49 feet below tdp of casing. The water-level data recorded at well

DZB101-15MW6/7 is the first encountered water level interval, since this well has a packer installed in it. ‘



A summary of groundwater elevations calculated from the static water levels measured during the 2005
monitoring event, well construction data, and groundwater elevation data from the last four monitoring
events are summarized in Table 4.- The groundwater elevations for the November/December 2005

monitoring event were contoured and groundwater flow directions interpreted on F igures 4A and 4B.

7.2 GROUNDWATER SAMPLING

Prior to purging each well, field personnel measured concentrations of airborne VOCs at each wellhead
using a photoionization detector (PID). VOCs were monitored at each wellhead for sampling crew health
and safety evaluation as required by the Site-Specific Health and Safety Plan (Tetra Tech 2006b).
Monitoring results were used to determine the appropriate level of personal protective equipment required
to conduct the sampling. The PID readings ranged from 0.0 parts per million (ppm) to 16.9 ppm. Well
BLDG70MWO01 had the highést PID reéding during the 2005 monitoring event. Before sampling started
at well BLDG70MWO1, the well was left open to vent for 10 to15 minutes before purging began, the
samplers worked up-wind from the well casing, and the breathin.g zone was monitored throughout the
purging and sampling process. The PID readings are included on the groundwater sampling data sheets

provided in Appendix C.

Following the Final Work Plan for Basewide Groundwater Monitoring Program (Tetra Tech 2006a),
groundv&ater samplés were collected from 70 (IRPMWO1, IRPMWO02, IRPMWO04 through IRPMW07,
IRPMWO8A, IRPMWO09 through IRPMW37, IRPMW37A, IRPMW38 through IRPMWS50, IRPMWS50A,
IRPMW50B, IRPMWS1, IRPMWS52, IRPMW56, BLDG70MWO01, DZB101-13MW4, DZB101-13MWS5,
DZB101-13MW8, DZB101-44MW1, DZB101-44MW2, DZB101-44MW3, HWAAP09, HWAAP10,
HWAAPIS, HWAAP16, HWAAP17, HWAAP18, USGS103-41MW23, and USGS103-41MW?25) of the
81 groundwater monitoring wells during the 2005 monitoring event at HWAD. Tetra Tech field
personnel were not able to collect groundwater samples from 11 monitoring wells (IRPMW03,
HWAAP02, DZB101-15SMW6/7, USGS‘103-41MW01, USGW103-41MW04, USGS103-41MW07,
USGS103-41MW12, USGS103-41MW14, USGS103-41MW18, USGS103-41MW?20, and USGS103-
41MW21). Well IRPMWO3 is an artesian well. Well HWAAPO2 was dry, and a packer is installed in
well DZB101-15MW6/7. The integrity of the packer is in question and the well is to be abandoned in
2006. USGS103-41MW 14 could not be located. The remaining “USGS103-41” wells were not
accessible by sampling vehicles and the overall well conditions were found to be not suitable for
sampling. These wells include the USGS41 series wells which have been located, are scheduled to be

replaced and were determined to be unsuitable for sampling. This information can be found in the Draft
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Final Well Inventory Summary Report (Tetra Tech 2006b). Access to the new wells will not be an issue .

in the future.

Several wells were resampled because the hold times for Nitrate as N and Nitrite as N were exceeded by
the laboratory. This was due to a landslide on the road to Hawthorne which caused a courier to be late and
a subsequent late delivery of the samples to the lab by FEDEX. The USACE was notified of the
sampling issues. The USACE approved the re-sampling of the wells for those analytes. Due to this
event, wells HWAAP09 and HWAAP10 were resampled on December 8, 2005; wells IRPMWO7,
IRPMWO08A, IRPMW 14 (normal sample and a duplicate sample), and IRPMWIS were resampled on
December 13, 2005.

Sample collection methods are discussed in the following sections. Groundwater sampling data sheets

completed by Tetra Tech field personnel during the 2005 monitoring event are provided in Appendix C.
7.21 Low-Flow (“micro-purge”) Purging and Sampling

During the 2005 groundwater monitoring event, the 70 wells were purged and sampled using a “QED”

1.75-inch Sample Pro® bladder pump and dedicated, well-specific, polyethylene tubing consisting of
0.17-inch inside diameter (ID) and 0.25-inch outer diameter (OD) discharge line bonded to 0.17-inch ID
and 0.25-inch OD air lines. Low-flow “micro-purge” techniques accepted by the NDEP and developed
by the EPA were followed. The procedurés used are described in Appendix B from the EPA’s “Low-
Flow (Minimal Drawdown) Ground-Water Sampling Procedures” (USEPA 1996).

To ensure proper placement of the pump intake, the pump and dedicated tubing were inserted down the
well slowly by hand along with a water-level meter from the surveyed measuring point at the top of each
well casing. The purﬁp and water-level meter were decontaminated prior to insertion into the well,
following the methods described in Section 7.5. Once the pump intake reached the middle of the wetted-
screen iﬁterval, the dedicated pump tubing was secured to the top of the well casing using a clamp and
then attached to a flow-through cell equipped with a water-quality meter probe. One end of a disposable
piece of polyethylene tubing was attached to the discharge port of the flow-through cell. _The other end of

the disposable tubing was inserted into the top of purge bucket used for monitoring purge volumes.

The required purge volume was calculated using the equation provided in Appendix B. The initial purge

volume is used to purge stagnant water from the pump bladder and the tubing between the ground surface .
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and the bladder pump. The static grdundwater level measurexﬁents included on the data sheets
(Appendix C) were collected just before purging began. One pump and tubing volume were purged
before initial field parameter measurements was recorded. A “Horiba U-22" mulitprobe in-line water
quality meter with a flow-through cell was used to-monitor temperature, conductivity, pH, turbidity, and
dissolved oxygen. Following the low-flow purging procedures, water quality field parameters were then
collected at 5-minute intervals. Stabilization was considered achieved after a minimum of three readings,
spaced 5 minutes apart, had been taken and the last three readings were within + 0.2 for pH, + 3 percent
for conductivity, + 10 percent for turbidity, + 0.2 for dissolved oxygen, and + 2 degrees Celsius for
temperature (USEPA 1996). A purge rate goal of 0.5 liter per minute or less was used. After the water
qﬁality parameter stabilization criteria were satisfied, the outlet end of the dedicated pump tubing was
disconnected from the flow-through cell. Groundwater samplés were then collected from the outlet end

of the dedicated pump tubing.

Tetra Tech used the methods described above to purge and collect samples from all 70 monitoring wells
during the November/December 2005 monitoring event. The procedures and stabilization criteria vary
slightly from low-flow sampling with a bladder pump to sampling with a submersible electric pump. The
stabilization criteria used by Tetra Tech for the low-flow bladder pumps comes from the EPA’s “Low-

Flow (Minimal Drawdown) Ground-Water Sampling Procedures” (USEPA 1996).

The stabilization criteria suggested in the EPA document are guidelines used to provide purge rate and
volume estimates based on experience. Based on Tetra Tech’s experience with low-flow sampling, the
stabilization criteria used provided consistent results and do not cause significant pressure or physical

changes to the sample water during the purging and sampling,

The 1996 EPA document states that “Purging with high speed pumps can cause adverse impacts on
sample quality through collection of samples with high leve‘ls of turbidity.” Also, “The use of inertial lift
foot-valve type samplers may cause too much disturbance at the point of sampling.” In using the electric
submersible pumps, the lowest purge rate able to be achieved, with the depths of the water at HWAD, is
around 0.5 to 1 gallon per minute. The low-flow bladder pumps that were used purged at a rate of

0.5 liter per minute, with little or no disturbance to the formation.




7.3 SAMPLE HANDLING AND DOCUMENTATION

After groundwater samples were collected, the samples were immediately placed in an ice chest packed
with water-ice. Groundwater samples remained with Tetra Tech until they were delivered to Federal
Express in Reno, Nevada, by a local courier. Chain-of-custody records were maintained and |
accompanied the samples from collection to delivery to Federal Express and receipt by the project
laboratory, Applied Physics and Chemistry Laboratory (APCL) in Chino, California. Copies of chain-of-

custody records are provided in Appendix D.
74 SAMPLE QUALITY ASSURANCE AND QUALITY CONTROL

During the November/December 2005 monitoring event at HWAD, Tetra Tech collected samples for
quality assurance and quality control (QA/QC) purposes. The types of QA/QC samples that were .
collected included trip blanks, field duplicates, equipment rinseates, and matrix spike/matrix spike
duplicates (MS/MSDs). For trip blanks, two 40-milliliter volatile organic analysis vials filled with
deionized water supplied by the laboratory were kept in each sample ice chest during the field sampling

and shipment to the laboratory. These trip blanks were analyzed for VOCs along with the collected « .

groundwater samples. Field duplicate samples were collected by filling a second respective sample
container for each analysis at the time of sampling. Temperature blanks were also included in each cooler
sent to the project laboratory. Equipment rinseate samples wer‘e collected by slowly pouring deionized
water over or through the decontaminated sampling equipment and then into sample containers. One
equipment rinseate sample was collected by each of the two sample teams each day. MS/MSD samples -
were collected at the rate of 5 percent of the primary samples by collecting twice the volume of the

primary sample. Equipment decontamination procedures are described in Section 7.5.
7.5 DECONTAMINATION PROCEDURES

During each monitoring event, after each static groundwater level measurement,. the water-level meter
was sprayed with Liquinox®, a non-phosphate detergent, and rinsed with deionized water. After
completing sampling at each well and before sampling at another well, the low-flow bladder pump was
disassembled, scrubbed with Liquinox®, and thoroughly rinsed with deionized water. The disposable
bladder inside the bladder pump was replaced after use at each well. The tubing used in tandem with the

bladder pump to purge and sample each well is dedicated to each well.. Therefore, there is no need to
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decontaminate the tubing after each use. The tubing, when not in use, is placed inside a plastic bag,

inserted into a bucket with an airtight lid, and stored at an off-site facility.
7.6 INVESTIGATION-DERIVED WASTE

Well purge water and decontamination fluids (wastewater) generated during the 2005 monitoring event
were stored in 5-gallon buckets positioned at a central location, pending receipt of the laboratory
analytical results. After analytical results were received, the investigation-derived waste (IDW) generated
during the 2005 event was transferred to U.S. Department of Transportation-specified 55-gallon drums
and disposed of by Philip Services of Fernley, Nevada. Waste acceptance documentation is included in
Appendix E. Solid IDW generated from sampling (disposable glolves and pump tubing) was disposed of

in appropriate waste bins on base.
7.7 SUMMARY OF FIELD ACTIVITIES

This section summarizes the wells that were not sampled, analyses not performed, and changes to the

sampling schedule during the 2005 groundwater monitoring event at HWAD.

e HWAAPO02 was not sampled because it‘ was dry.
e Well IRPMWO3 is an artesian well and was removed from the sampling program.
*  Water level data from IRPMW04 was not used for contouring due possible roots in the well.

e DZBI101-15MW6/7 is one well separated by a packer in the well. Because there is no
information regarding the condition or design of the packer, HWAD, the NDEP, and USACE
determined the results of the sampling would be invalid and requested to not have the well
sampled. This well is scheduled to be abandoned in 2007.

e Tetra Tech field personnel were not able to collect groundwater samples from wells

- USGS103-41IMWO01, USGW103-41MWO04, USGS103-41MWO07, USGS103-41MW12,
USGS103-41MW18, USGS103-41MW20, and USGS103-41MW21 due to lack of access and
because overall well conditions were found unsuitable for sampling. This information can be
found in the Draft Final Well Inventory Summary Report (Tetra Tech 2006b).

e USGS103-41MW14 is abandoned.

. Wg:lls IRPMWS53, IRPMW54, IRPMWS55 were not found during the well inventory and are
abandoned.




» Perchlorate analysis was not performed as it was not included in the Final Work Plan for
Basewide Groundwater Monitoring (Tetra Tech 2006a).

e Wells HWAAPO9 and HWAAP10 were resampled on December 8, 2005 and wells
IRPMWO07, IRPMWO8A, IRPMW 14 (normal sample and a dupllcate sample), and
IRPMW 15 were resampled on December 13, 2005. Resampling was conducted because the
hold times for Nitrate as N and Nitrite as N were exceeded. Transportation issues caused
subsequent late delivery of the samples to the lab by FEDEX. The USACE approved the re-
sampling of the wells for those analytes.

8.0 ANALYTICAL RESULTS AND FIELD MEASUREMENT DATA

This section summarizes the results of laboratory analyses and field parameter measurements collected at
HWAD during the 2005 groundwater monitoring event. Emphasis is placed on laboratory analytical
results that exceeded ALs. Table 5 summarizes laboratory analytical results and ALs that were exceeded
for the 2005 event. The previous four groundwater monitoring events were conducted in November
2002, February 2003, May 2003, and August 2003. The data from these prior events are summarized in
Table 6.

8.1 SUMMARY OF DATA QUALITY ASSESSMENT

Groundwater samples were shipped to APCL and analyzed using appropriate EPA analytical methods.
APCL submitted the resulting data under Sample Delivery Groups WABO1 through WAB16. An
independent contractor, Laboratory Data Consultants, Inc., of Carlsbad, California, conducted data
validation in accordance with the procedures outlined in the following documents:

*  National Functional Guideline of Organic Data Review (USEPA 1999)

*  National Functional Guideline of Inorganic Data Review (USEPA 1994)

*  Final Work Plan, Basewide Groundwater Monitoring Program (Tetra Tech, Inc. 1998b)

*  Final Quality Assurance Project Plan, Basewide Groundwater Monitoring Program (Tetra
Tech, Inc. 1998c)

*  Environmental Data Quality Management Program Specifications, USACE Sacramento
District, Version 1.08 (1999)

The purpose of the data validation is to ensure and confirm the integrity and reliability of the laboratory

data resulting from the groundwater monitoring efforts. In accordance with the guidance listed above,
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. professional judgment was also used concerning laboratory practices, project objectives and matrix
interferences. The following paragraphs highlight the key findings from the 2005 groundwater

monitoring event.

8.1.1 Analysis Holding Time Requirements

The 48-hour analysis holding time requirement for nitrate as nitrogen and nitrite as nitrogen was met with

the exceptions listed below:

e The sample IRPMW15-120105-WER exceeded the holding time requirement by 0.5 hours.

The detected results for nitrate as nitrogen were qualified as estimated with a “Jh” qualifier and the “non-
detected” results for nitrite as nitrogen were qualified as estimated with a “UJh” qualifier. The impact on
the data objectives is minimal, if any, during the course of the ongoing monitoring effort. This is because

this sample is an equipment rinseate.

8.1.2 Practical Quantitation Limits

. When the PQLs for non-detected results exceeded the action level, the data were re-evaluated at the MDL
to more closely meet project sensitivity requirements. When non-detected analytes are reported with
elevated PQLs because a detected analyte was found at a high concentration, the detected analyte is
normally the risk driver and the non-detected compounds are not considered chemicals of concern in a
risk assessment. The PQLs for analytes were below the ALs with the exceptions listed below:

e The 2-amino-4,6-dinitrotoluene (2-amino-4,6-DNT) PQL for samples collected during the
November/December 2005 event exceeded the AL. The action level cannot be achieved by
approved analytical methods. This compound does not have a specific PRG or MCL. The
AL for 2-amino-4,6 DNT is the 10 cancer risk concentration PRG for DNT mixtures in tap
water. PRG concentrations are based on risk concentrations and are not limited to minimum
concentrations attainable by current technology. Non-detected 2-amino-4,6-DNT results
were evaluated at the MDL.

- o The PQLs for 1,3-dinitrobenzene, nitrobenzene, 4-amino-2,6-dinitrotoluene (4-amin0-2,6-

* DNT), and 2,4,6-TNT in the samples from wells IRPMWS56 and DZB101-44MW3 exceeded
the ALs. The PQLs were clevated due to necessary sample dilution because of high
concentrations of RDX reported in the samples at 329 pg/L and 443 pg/L, respectively. Since
RDX is found at such high concentrations, it is the primary driver at these locations.
Elevated PQLs/MDLs for non-detected analytes due to necessary dilution are common when
one analyte is present at such a high concentration. The sample dilution and elevated PQLs
are further explained in Section 8.2.1.

e The PQL for picric acid in the sample collected from well IRPMW38 exceeded the AL. The
PQL was elevated due to limited sample volume.
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* The PQLs for 1,1,1,2-tetrachloroethane, 1,1,2,2-tetrachloroethane, bromodichloromethane,. .
dibromochloromethane, chloromethane, 1,3- -dichloropropane cis-1,3-dichloropropene, trans-
1,3-dichloropropene and hexachlorobutadiene exceeded the ALs. However, the method
detection levels (MDLs) for all except 1,1,2,2-tetrachloroethane, were below their respective
ALs. Analytes detected below the PQL and above the MDL are reported as estimated values.

These compounds were not detected during this sampling event except for
bromodichloromethane and dibromochloromethane. The concentrations reported for
bromodichloromethane and dibromochloromethane are below their PQLs and were qualified
as estimated with a “J,g” qualifier.

-+ The PQL for nitrite as N in the sample collected from well IRPMWO2 exceeded the AL. The
PQL was elevated because the sample was diluted due to the high concentration of nitrate.
The sample was diluted during the anion analyses in order to quantify the nitrate
concentration in the linear range of the standard calibration curve. Elevated PQLs/MDLs for
non-detected analytes due to necessary dilution are common when one analyte is present at
such a hlgh concentration.

8.1.3  Qualified Analytical Results

The qualified analytical results are considered to be usable and none of the analytical data were rejected
by the data validators. Analytical results below the PQLs were qualified as estimated with a “J g”
qualifier. Ammonium as N, total kjeldahl nitrogen as N, nitrate as N, and dichloromethane results flagged
with “Ub” qualifier are considered as “non-detected” due to method blank or equipment rinseate .
contamination. Low TKN, ammonium as N, and nitrate as N concentrations were detected in equipment
rinseates. This may indicate the need for additional rinses during equipment decontamination or low
concentrations of nitrogen compounds in the water used for the decontamination. In each instance
discussed above for samples with “Ub” qualifiers, the analytical results are below the associated AL or
there is no AL and have little, if any, impact on data quality objectives. Equipment rinsates were
collected at a higher frequency in 2006 than in previous sampling events, but analytes were rarely
detected in historical equipment rinsates. The project laboratory reported TKN slightly above the
reporting limit in one equipment rinsates in 2002, and nitrate as nitrogen slightly above the reporting limit

in 2003. The complete data validation reports are provided in Appendix F.

8.2 LABORATORY ANALYTICAL RESULTS

Discussion of laboratcry results is organized according to the followiﬁg chemical groups: explosives,
VOCs, nitrogen compotnds, and pesticides. Appendix D contains a complete set of the analytical results

reported by APCL. Figure Sisa distribution map of the compounds that were detected as a result of the

2005 groundwater monitoring event. Figures 6 through 16 also indicate the compounds that were .
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detected in samples collected from the 70 sampled wells, organized by SWMU, during the 2005
groundwater monitoring event. Table 5 summarizes the positive analytical results and gnalytical results
that exceeded the respective ALs. Table 6 summarizes the historical and most recent analytical results for

selected compounds in groundwater.

The laboratory reported the PQL of 1 pg/L for explosives in the data summary report provided in

Appendix F. As a result, the laboratory was asked to report the MDLs for the explosive compounds 2-
amino-4,6-DNT, 4-amino-2,6-dinitrotoluene , and RDX, because their PQLs were above the respective
ALs. In general, the PQL is greater than the MDL. Appendix A summarizes the ALs for the constituents
that were analyzed for in the samples collected at HWAD. If the laboratory detects a chemical at a
concentration between the MDL and PQL, the value is estimated and it is assigned a “J” qualifier (see
Table 5). However, if a chemical is not detected, the laboratory reports the result as less than thé PQL,
signified with the “U” flag. For selected analytes where the PQL is greater than the AL, the MDL is |
shown in the laboratory’s data summary report in place of the PQL. The data summary report is included

in the data package submitted by the laboratory.

8.2.1 Explosives

The explosive RDX was detected in groundwater samples collected from monitoring wells IRPMW37A
(2.4 pg/L), IRPMW56 (329 pg/L), and DZB101-44MW?3 (443 pg/L) in December 2005. At all three
wells, the RDX concentrations were detected above the AL of 0.61 pg/L. The MDL reported by APCL
for RDX in December 2005 is 0.25 pg/L. However, for wells IRPMWS56 and DZB101-44MW3, APCL
diluted the sample by a factor of 10 because of the high concentration of RDX. As a result, the reporting
limits for other explosives compounds in the sample from wells IRPMWS6 and DZB101-44MW3 were
‘increased by a factor of 10 (see Table 5). During the December 2005 sampling event, RDX was detected
for the first time in well IRPMW37A (see Table 6).

RDX has been detected above the AL in well IRPMWS56 in each of the five times it has been sampled
(see Table 6). During the four previous monitoring events, the concentration of RDX in samples
collected from well IRPMW56 ranged from 658 pg/L to 947 pg/L, with no significant increasing or
decreasing trend observed. The RDX concentration observed in samples collected from well IRPMWS56
in August 2003 (947 pg/L) was the highest RDX concentration found at this well. RDX has been
detected above the AL in well DZB101-44MW3 in each of the 20 times it has been sampled, including
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December 2005. RDX concentrations in samples collected from well DZB101-44MW3 have ranged from
302 pg/L (May 2003) to'5,600 pg/L (September 1998), since the first sampling event in October 1997.
With the exception of DZB101-44MW2, IRPMW02, and IRPMW35, RDX was not detected above the
PQL in samples collected from any other wells monitored during the 2002, 2003, and 2005 events. RDX
was detected in DZB101-44MW?2 at a concentration of 1.8 ug/L (May 2003), in IRPMWO2 at 0.8) pg/L
(Fébruary 2002), and IRPMW?35 at 4.06 ng/L ‘(May 2003).

The explosive TNT and two daughter products, 2-amino-4,6-DNT and 4-amino-2,6-DNT, were detected
above their respective ALs in the sample collected from well IRPMWO2 during the 2005 event. TNT was
detected at 9.8 pg/L and 2-amino-4,6-DNT and 4-amino-2,6-DNT were detected at 3.2 pg/L and 15.6 pg/L,
respectively. The AL for TNT is 2.2 pg/L and the AL for 2-amino-4,6-DNT and 4-amino-2,6-DNT is
0.099 pg/L. The TNT daughter product 2,4-DNT was detected above the PQL of 1 pg/L, but below the AL
of 73 pg/L in the sample collected from IRPMWO02 (2.4 pg/L).

Since January 1997, the explosive TNT and its two daughter products have been consistently detected
above their respective ALs in samples collected from well IRPMWO02 (see Table 6). The TNT
concentrations have ranged from an estimated value of 0.6 pg/L (March 1998) to 40 pg/L (July 1997).
Concentrations of 2-amino-4,6-DNT have ranged from not detected above the MDL (April 1997 and
March 1998) to 6.5 pg/L (January 1997). Concentrations of 4-amino-2,6-DNT have ranged from not
detected above the MDL (April 1997) to 18.7 ug/L (May 2003).. Concentrations of the third daughter
product from TNT, 2,4-DNT, were reported as not detected at an elevated PQL of 110 pg/L in well
IRPMW56 in November 2002. No significant upward or downward trend in concentrations of TNT or its
three daughter products were observed. Concentrations of TNT, 2-amino-4,6-DNT, and 4-amino-2,6-
DNT were not detected above their PQLSs in samples collected from the other wells monitored during the
2002, 2003, and 2005 events. Concentrations of 2,4-DNT were not detected above the AL in the other

samples collected from the wells monitored during the 2002 and 2003 events.

Picric acid, expressed as ammonium picrate, is a contaminant of concern based on results of previous
groundwater monitoring at HWAD. Picric acid was not detected above the MDL or AL of 1.0 ug/L in the
wells monitored during the 2002, 2003, and 2005 events. Laboratory results for picric acid are
mathematically converted to and reported as equivalent ammonium picrate results because ammonium
picrate was the compound used at HWAD. The laboratory uses a picric acid reference standard to
quantify results. However, picric acid and ammonium picrate both ionize completely to the picrate ion |

during analysis. Because the picrate ion is the chemical constituent that is actually measured during
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analysis, the laboratory’s picric acid results are converted to ammonium picrate. This conversion assumes
that any picrate detected upon analysis originated from ammonium picrate. If picric acid is not detected
during analysis, the detection limit is multiplied by the conversion factor (1.07) to represent the detection
limit for ammonium picrate. At the USACE’s request, the laboratory’s picric acid results have been

converted to ammonium picrate to more accurately represent contamination at the site.
8.2.2 Volatile OQrganic Compounds

No VOCs were detected above their PQLSs in trip blank (QA/QC) samples submitted during the
November/December 2005 monitoring event. Analytical results for duplicate samples collected during

the 2005 events are similar to the results of their respective primary field samples.

Trichloroethene (TCE) was detected above the AL of 5 pg/L in samples collected from wells IRPMW37
(6.61pg/L), IRPMWS50 (11 pg/L), IRPMWS50A (232 pg/L), and IRPMW50B (5.1 pg/L) during the 2005
monitoring event (see Table 5). In each of the 22 monitoring events since January 1997, including
December 2005, TCE has been consistently detected above the AL in samples collected from wells
IRPMW37 and IRPMWS50. Concentrations of TCE detected in samples collected from well IRPMW37
have ranged from 7.6 pg/L (May 2001) to 177 ug/L (November 1999) with no significant increasing or
decreasing trend observed (see Table 6). Coﬁcentrations of TCE detected in samples collected from well
IRPMWS50 have ranged from 18 pg/L (May 2000 and May 2001) to 34 pg/L (August 2000) with no

significant increasing or decreasing trend observed.

" In the five monitoring events since November 2002, TCE has been consistently cdetected above the AL in
samples collected from wells IRPMW50A and IRPMW50B. Concentrations of TCE detected in samples
collected from well IRPMWS50A have ranged from 213 pg/L (November 2002) to 253 pg/L (May 2003)
with no significant upward or downward trend observed. Concentrations of TCE detected in samples
collected from well IRPMWS50B have ranged from 5.1 pg/L (December 2005) to 13 pg/L (February
2003) with an apparent decreasing trend. Concentrations of TCE were reported above the PQL, but
below the AL, in samples collected from IRPMW16 since 1997, with two exceptions. TCE was reported
above the AL in samples collected from IRPMW 16 in February 1999 (9.2 pg/L) and November 1999
(5.5 pg/L). TCE was not detected above the AL in samples collected from the other wells monitored
during the 2002, 2003, and 2005 events.
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During the 2005 monitoring event, 1,2-dichloroethane (1,2-DCA) was detected at the PQL of 2 pg/L in _.
the sample collected from well IRPMWS0A. Concentrations of 1,2-DCA have been detected above the

PQL in samples collected from well IRPMWSOA.during each of the five monitoring events since

November 2002, but 1,2-DCA Wés not detected above the AL of 5 pg/L. Concentrations of 1,2-DCA

were not detected above the PQL in samples collected from the other weils monitored during the 2002,

2003, and 2005 events.

Tetrachloroethene (PCE) was not detected above the PQL of 2 pg/L in the wells sampled during the 2005
monitoring event (see Table 5). PCE was detécted at the PQL in the sample collected from well

IRPMW16. PCE was detected at estimated values below the PQL in the following samples: IRMW04

(1 pg/L), IRPMWOS (2 pg/L), IRPMW14 (0.6 pg/L), IRPMW15 (0.6 pg/L), IRPMW17 (1 pg/L),

IRPMW18 (0.5 pg/L), IRPMW2lO (0.6 pg/L), IRPMWS50A (0.4 pg/L), and USGS103-41MW23

(0.4 pg/L). During the November 2002 and May 2003 events, PCE was detected at the estimated value of

2 ug/L in samples collected from IRPMWO05 and IRPMW17. PCE was detected at estimated values .

below the PQL of 2 pg/L in samples collected from wells IRPMWO05, IRPMW 14, IRPMW15,

IRPMW17, IRPMW18, IRPMW20, IRPMWS50A) during the May 2003 event and in IRPMWS50A during

the August 2003 event. Concentrations of PCE were not detected above the PQL in the other samples ,
collected during the November 2002 and February 2003 events. The PCE concentrations detected in .
samples collected from wells at HWAD since November 2002 have been below the AL of 5 pg/L. Since

2002, the highest concentration (3.0 pg/L) of PCE was detected in the sample collected from monitoring

well IRPMW16 in May 2003.

Bromodichloromethane was detected at estimated concentrations above the AL of 0.18 pg/L in samples
collected from wells IRPMW42 (0.3 ug/L); IRPMW44 (0.5 ug/L), IRPMW47 (0.3 pg/L), and IRPMW48
(0.3 pg/L) during the 2005 event. Bromodichloromethane was not detected above the PQL in samples
collected from the wells that were monitored during the 2005 event. Bromodichloromethane was
detected at an estimated concentration above the AL of 0.18 pg/L in the sample collected from well
IRPMWA45 (0.6 pg/L) during the May 2003 event. Bromodichloromethane has not been detected above
the PQL in the other wells that were sampled during the 2002 and 2003 monitoring events.

Dibromochloromethane was detected at an estimated concentration above the AL of 0.13 pg/L in the
sample collected from well IRPMW45 (0.3 pg/L) during the 2005 event. Dibromochloromethane was not
detected above the PQL in the other wells that were sampled during the 2002, 2003, and 2005 events.
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Chloroform was detected above the PQL of 2 pg/L in samples collected from wells IRPMW42

(4.6 pg/L), IRPMW43 (3 pg/L), IRPMW44 (4 pg/L), IRPMWA46 (3 pg/L), IRPMW47 (3 pg/L), and
IRPMW48 (3 pg/L) during the 2005 event. Additionally, chloroform was detected at the PQL (2 pg/L) in
the sample collected from IRPMW4S5. Chloroform was detected at estimated values below the PQL in
samples collected from DZB101-13MW8, IRPMW20, IRPMW23, IRPMW31, IRPMW33 and
IRPMWS50A during the 2005 event. Chloroform was not detécted above the PQL during the 2002 or
2003 monitoring events, but was detected at estimated values below the PQL in samples collected from
well IRPMWS50A during the 2002 and 2003 events. Chloroform has not been detected‘ above the AL of
100 pg/L in samples collected frorh wells during the 2002, 2003, and 2005 events.

8.2.3 Nitrogen Compounds

Total Kjeldahl nitrogen (TKN) was detected above the PQL of 0.2 milligrams per liter (mg/L) in the
samples collected from wells IRPMW23 (0.76 mg/L), IRPMW29 (0.59 mg/L), IRPMW37 (1.1 mg/L),
IRPMW38 (1.8 mg/L), IRPMW?39 (0.97 mg/L), IRPMW42 (0.46 mg/L), IRPMW43 (0.66 mg/L), and
IRPMWS51 (1.8 mg/L) during the 2005 event. There are no established ALs for TKN.

TKN was consistently detected above the PQL of 0.2 mg/L in the samples collected from wells
IRPMWS50A and IRPMWS56 during the four groundwater monitoring events in 2002 and 2003. In August
2003, TKN concentrations in samples collected from wells IRPMWS0A and IRPMWS6 were 0.46 mg/L
and 0.54 mg/L, respectively. Overall, the TKN concentrations reported for samples collected from well
IRPMWS50A during the four monitoring events ranged from 0.46 mg/L to 0.79 mg/L. For samples
collected from well IRPMW56, TKN concentrations ranged from 0.54 mg/L to 1.3 mg/L. TKN was not
detected in samples collected in August 2003 from wells IRRMW37A and IRPMWS0B. However, TKN
was detected in samples collected from these wells during previous monitoring events in 2002 and 2003.
TKN was detected in samples collected from well IRPMW37A in November 2002 (0.58 mg/L) and
February 2003 (0.39 mg/L). TKN was detected in samples collected from well IRRMW50B in November
2002, February 2003, and May 2003 and ranged from 0.28 mg/L to 1.7 mg/L. The highest detected
concentx;ations of TKN over the four monitoring events were reported for well IRRMWO02 (9.8 mg/L) in
the sample collected in November 2002. During the May 2003 event, low concentrations of TKN were
detected in samples collected from wells IRPMWO09 (0.24 ug/L), IRPMW15 (0.26 pg/L), IRPMW19

(3.7 pg/L), and BLDG70MWOI (0.22 pg/L).
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During the 2005 event,iNitrate (reported as nitrogen) was detected above the AL of 10 mg/L in the
sample collected from well IRPMWO2 (59.7 mg/L), IRPMW15 (13.5 mg/L), IRPMW19 (10.4 mg/L), and
IRPMW?21 (14.3 mg/L). Nitrate was not detectved.above the AL in the other samples collected during the
2005 event. Except for samples from wells DZB101-44MW1 and DZB101-44MW?2, nitrate was detected
above the PQL of 0.16 mg/L, but below the AL in samples collected from the other wells during the 2005

event (see Table 5).

The highest nitrate concentrations detected in the samples collected from the wells monitored during the
2002 and 2003 programs were reported for well IRPMWO02 (66.7 mg/L) in May 2003. Nitrate was
consistently detected in samples collected from wells IRPMW37A,‘ IRPMWS0A, IRPMWS50B, and
IRPMW56 during the fouf events in 2002 and 2003. In August 2003, nitrate concentrations in samples
collected from these wells were 0.48 mg/L, 2.5 mg/L, 0.45 mg/L, and 2.6 mg/L, respectively. During the
four events in 2002 and 2003 for these four monitoring wells, the two highest nitrate concentrations were
consistently reported for the samples collected from wells IRPMWSOA and IRPMWS56. In May 2003,
nitrate was detected above the AL of 10 mg/L in the sample collected from well IRPMW15 (11.7 mg/L).
During the November 2002 and May 2003 events, concentrations of nitrate were detected below the AL
in samples collected from wells IRPMWO09, IRPMW17, IRPMW19, IRPMW33, DZB101-44MW3, and
BLDG70MWOL.

Nitrite (as nitrogen) was not detected above the AL of 1..0 mg/L, during the 2005 event. The nitrite PQL
was elevated above the AL for one sample, IRPMWO02, due to the high concentration of nitrate in the
sample. An elevated PQL for non-detected analytes in the same method is common when one analyte is
detected at such a high concentration but is not an indication that non-detected analytes are present. No
other samples collected during the 2005 event were reported to contain concentrations of nitrite above the
PQL or AL. Nitrite was reported above the AL, but below the PQL, in samples collected from well
IRPMWO2 in November 2002 and May 2003. Nitrite was reported above the PQL in samples collected
from well IRPMW50A in November 2002, in February 2003, and May 2003. For the other wells that
were sampled in May 2003, nitrite was below the PQL and AL. However, the PQL for some samples was

adjusted because of dilutions required for high nitrate concentrations. -
8.2.4 Pesticides, Including PCB Compounds

Groundwater samples were scheduled to be collected from well HWAAPO2 and analyzed for 4,4-DDT

and compounds containing PCBs, in addition to other analytes, during the 2005 event. However, well
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HWAAPO2 was dry at 200.49 feet below the top of casing. Therefore, groundwater samples were not -

collected from this well during the 2005 event.

Groundwater samples collected from wells HWAAP02 and IRPMWO2 in May 2003 were analyzed for
pesticides and PCBs. Pesticides and PCBs were below the respective PQLs in the groundwater samples
collected from both wells. However, the PQLs for the pesticides aldrin (0.048 pg/L), dieldrin

(0.096 ug/L), alpha-BHC (0.048 pg/L), beta-BHC (0.048 pg/L), and toxaphene (4.8 pug/L) were above
their respective ALs of 0.004 pg/L, 0.0042 pg/L, 0.011 pg/L, 0.037 pg/L, and 3 pg/L. Additionally, the
PQLs for thé PCBs aroclor-1016 (0.96 pg/L), aroclor-1221 (1.9 pg/L), aroclor-1232 (0.96 pg/L), aroclor-
1242 (0.96 pg/L), aroclor-1248 (0.96 pg/L), aroclor-1254 (0.96 pg/L), and aroclor-1260(0.96 pg/L) were
above the AL of 0.5 pg/L for these PCBs. During future monitoring events, samples collected from well
IRPMWO2 will not be analyzed for pesticides and PCBs.

8.3 FIELD MEASUREMENT DATA

At each well that was sampled during the 2005 monitoring program, field personnel measured
groundwater temperature, pH, specific conductance, dissolved oxygen, and turbidity a minimum of three
times prior to sample collection. Table 5 summarizes the water quality field parameter results associated
with the final set of méasurements collected at each well with detected constituents. Appendix C
provides the results of these field parameter measurements that were collected at each monitoring well.
During the 2005 event, pH ranged from 7.04 (IRPMW19) to 9.93 (USGS103-41MW?25). Temperature
ranged from 11.9 (IRPMW52) to 28.4 degrees Celsius (IRPMW13). | Specific conductance ranged from
724 (IRPMW?23) to 5,290 micromhos per centimeter (IRPMWO02). Turbidity ranged from <2 (lower
concentration limit of turbidity meter) to 213 (IRPMW50B) nephelometric turbidity units. Dissolved
oxygen ranged from 0.0 to 9.43 mg/L (DZB101-44MW3).

8.4 SUMMARY OF SAMPLING COMPLETENESS

Completeness is a measurement of the quantity of valid results. For the data to be considered complete
they must meet all acceptance criteria including accuracy and precision and other criteria specified for an
analytical method. The validity of sample results is determined through the data validation process. All
rejected sample results are considered to be incomplete. Data that are qualified as undetected (U),

undetected at estimated reporting limits (UJ), and estimated (J) are considered to be valid and usable. The
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number of valid results divided by the number of possible individual analyte results, expressed as a

percentage, determines the completehcss of the data set.

The field completeness objective for this project was to sample 81 wellé, and only 70 of the 81 targeted
wells were sampled. The following eleven wells were either unrecoverable or abandoned and therefore
could not be sampled:

e DZB101-15MW6/7

e HWAAPQ2

e IRPMWO3

* USGS103-41MWO01

e USGS103-41MW04

e USGS103-41MW07

o USGS103-41MW12

e USGS103-41MW14

e USGS103-41IMW18

e USGS103-41MW20

» USGS103-41MW21

Laboratory data completeness is a measure of the amount of valid data obtained from all laboratory
measurements. A total of 7985 analytical results were reported by the laboratory and some of the results
were qualified but none of the results were rejected. The laboratory data completeness objective was

90 percent, and a completeness rate of 100 percent was achieved, with all of the data being usable.

9.0 CONCLUSIONS
The last monitoring event before 2005 was in August 2003. Four wells were sampled during the August
2003 event (IRMPW37A, IRPMWS50A, IRPMWS50B, and IRPMWS56). Since the August 2003 event,

water levels in these four wells have dropped by an average of 0.20 foot, ranging from a decrease of

0.04 feet in IRPMWS50B to a decrease of 0.3 feet in IRPMWS56.
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During the 2005 event, the explosive RDX was detected above the AL in samples collected from wells
IRPMW37A, IRPMWS56, and DZB101-44MW3. RDX was detected above the AL in well IRPMWS6 in
each of the five times it has been sampled. RDX was detected above the AL in well DZB101-44MW?2
(May 2003), IRPMWO02 (February 2002), and IRPMW35 (May 2003). With the exception of these three
wells, RDX has not been detected above the PQL in samples collected from the other wells that were

sampled in 2002, 2003, and 2005.

The explosive TNT and two of its daughter ﬁroducts, 2-amino-4,6-DNT, and 4-amino-2,6-DNT, were
detected above their respective ALs in the samble collected from well IRPMWO02 during the 2005 event.
Since January 1997, TNT and these two daughter products have consistently been detected above their ALs
in samples collected from well IRPMWO02. No significant upward or downward trend in the concentrations
of these constituents has been observed. | TNT and its three daughter products, including 2,4-DNT, were not
detected above their respective ALs in samples collected from the other wells that were sampled during the

2002, 2003, and 2005 events.

Picric acid was not detected above the MDL or AL of 1.0 pg/L in samples collected from the wells that

were sampled during the events conducted in 2002, 2003, and 2005.

TCE was detected above the AL in the samples collected from wells IRPMW37, IRPMWS50,
IRPMWS50A, and IRPMW50B during the 2005 event. During the 22 events, including December 2005,
conducted sincevJanuary 1997, TCE has consistently been detected above the AL in the samples collected
from wells IRPMW37 and IRPMWS50. TCE was reported above the PQL in samples collected from well
IRPMW16 since 1997. In addition, TCE was consistently detected above the PQL, but below the AL, in
- samples collected from well IRPMWS56 since 2002.

1,2-DCA was detected at the PQL, but below the AL, in the sample collected from well IRPMWS50A
during the 2005 event. During the five monitoring events conducted since November 2002, 1,2-DCA has
been detected above the PQL, but below the AL in the samples collected from this well. 1,2-DCA was
not detected above the PQL in samples collected from the other wells that were sampled during the 2002,

2003, and 2005 monitoring events.

PCE was not detected above the PQL or AL in the wells that were sampled during the 2002, 2003, and
2005 events. PCE was detected at the PQL, but below the AL, in the sample collected from well
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IRPMW16 in December 2005. Since 2002, the highest concentration of PCE was detected in the sample .
collected from well IRPMW16 in May 2003.

Bromodichloromethane was detected at estimated concentrations above the AL in samples collected from
wells IRPMW42, IRPMW44, IRPMW47, .and' IRPMW48 during the 2005 event. Bromodichloromethane
was detected at an estimated concentration above the AL in the sample collected from well IRPMW45
during the May 2003 event. Bromodichloromethane was not been detected in the other wells that were
svampled during the 2002 and 2003 sampling events. The PQL for bromodichloromethane was above

the AL.

Chloroform was detected above the PQL, but below the AL, in the samples collected from wells
IRPMW42, JRPMW43, IRPMW44, IRPMW46, IRPMW47, and IRPMW48 during the 2005 event.
Chloroform was detected at the PQL in the sample collected from IRPMW45. Chloroform was detected
at estimated values below the PQL inb samples collected from DZB101-13MWS§8, IRPMW?20, IRPMW23,
IRPMW31, IRPMW33 and IRPMWS0A during the 2'005 event. Chloroform was not detected above the
PQL during the 2002 or 2003 events. Chloroform was not detected above the AL in the samples collected
from the wells that were sampled during the 2002, 2003, and 2005 events.

Dibromochloromethane was detected at an estimated concentration above the AL in the sample collected
from well IRPMW45 during the 2005 event. Dibromochloromethane was not detected in the other wells
that were sampled during the 2005 event.

TKN was detected above the PQL in the samples collected from wells IRPMW23, IRPMW?29,
IRPMW37, IRPMW38, IRPMW39, IRPMW42, IRPMW43, and IRPMW51 during the 2005 event. TKN
was consistently detected above the PQL in the samples collected from wells IRPMW50A and IRPMWS56
during the four monitoring events conducted in 2002 and 2003. TKN was not detected in the samples
collected in August 2003 from wells IRPMW37A and IRPMWS50B. However, TKN was detected in the
samples collected from these wells during previous events in 2002 and 2003. The highest detected
concentrations of TKN over the four monitoring events were reported for samples collected from well
IRPMWO02 (9.8 mg/L) in November 2002. During the May 2003 event, low concentrations of TKN were
detected in the samples collected from wells IRPMW09, IRPMW15, IRPMW19, and BLDG70MWOI.
There are no established ALs for TKN.
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During the 2005 event, nitrate was detected above the AL in the samples collected from wells IRPMWO02,
IRPMW15, IRPMW19, and IRPMW?21. Nitrate was not detected above the AL in the other samples that
were collected during the 2005 event. Except for wells DZB101-44MW 1 and DZB101-44MW?2, nitrate
was detected above the PQL, but below the AL, in the samples collected from the wells during the 2005
event. The highest nitrate concentration that was detected during the events in 2002 and 2003 was
feported in the sample from monitoring well IRPMWO02, in May 2003. Nitrate was consistently detected
in samples collected from wells IRPMW37A, IRPMW50A, IRPMWS50B, and IRPMW 56 during the four
monitoring events in 2002 and 2003. During these events, samples collected from the four monitoring
wells indicated that the two highest nitrate concentrations were consistently reported for the samples
collected from wells IRPMWS50A and IRPMWS56. In May 2003, nitrate was detected above the AL in the
sample collected from well IRPMW15. During the November 2002 and May 2003 events, concentrations
of nitrate were detected below the AL in samples collected from wells IRPMWO09, IRPMW17,
IRPMW19, IRPMW33, DZB101-44MW3, and BLDG70MWO1.

Nitrite was detected above the AL, but not detected above the PQL in the sample collected from well
IRPMWO2 during the 2002, 2003, and 2005 events. No other samples collected duﬁng the 2005 event
were reported to contain concentrations of nitrite above the PQL or AL. Nitrite was reported above the
PQL in the samples collected from well IRPMW50A in November 2002, in February 2003, and

May 2003. Nitrite was reported below the PQL and AL in the samples collected from the other
monitoring wells that were sampled in May 2003. However, the PQL for some of the samples was

adjusted due to dilutions that were required for high nitrate concentrations.

Groundwater samples were scheduled to be collected from well HWAAPO2 during the 2005 monitoring
event and analyzed for 4,4-DDT and PCBs. However, well HWAAPO2 was dry. Groundwater samples
that were collected from wells HWAAP02 and IRPMWO2 in May 2003 were analyzed for pesticides and
PCBs. Concentrations of pesticides and PCBs were reported to be below the respective PQL: in the
samples collected from both these wells. However, the PQLs for aldrin, dieldtin, alpha-BHC, beta-BHC,
toxaphene, and PCBs were above their respective ALs. During future monitoring events, pesticides and

PCB compounds will not be analyzed in samples collected from well IRPMW02.
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10.0 RECOMMENDATIONS

Based on the data evaluated from the November/December 2005 groundwater monitoring event, the

following recommendations are offered:

e  Groundwater monitoring at HWAD should continue per the HWAD Basewide Groundwater
Monitoring Program Criteria due to constituent concentrations having been detected above
their respective ALs.

e The sampling team should review sample related issues from the previous year’s sampling
event and take precautions necessary to achieve sample results for each monitoring well
location.

o The project laboratory should ensure that reporting levels (PQLs) are each below the
respective state-approved ALs for HWAD.

e Remind the project laboratory, prior to sample submission, that multi-analyte methods may
require two sets of results. If a sample must be diluted to quantify a constituent at a high
concentration, an additional analysis of the undiluted sample or a dilution 10 times more
concentrated than the reported dilution is also required.

e Collect one extra liter of sample in a glass bottle (a total of three one-liter glass containers) at
each monitoring well location that requires both explosives and picric acid by EPA Method
8330. The extra sample volume will assure the project laboratory has adequate sample
volume for any analysis that does not require preservative if there is an accident, such as a
broken container.

» Pesticide sampling at well HWAAPO2 should continue due to concerns regarding pesticide
disposal at the Old Bomb Area. Alternatively, if well HWAAPO2 is dry, then pesticide
sampling should be conducted at well HWAAPQ9.

¢ Table 7 presents a summary of the recommended wells to be sampled in 2006. Based on
Table 7, it is suggested that the following wells be sampled for the following constituents
during the 2006 sampling event:

o Ammonium as N: HWAAPO02, IRPMW01, IRPMWO02, IRPMWO03, IRPMW04,
IRPMW09, IRPMW14, IRPMW15, IRPMW16, IRPMW17, IRPMW18, IRPMW19,
IRPMW20, IRPMW?21, IRPMW24, IRPMW2S5, IRPMW28, IRPMW29, IRPMW31,
IRPMW34, IRPMW35, IRPMW42, IRPMW43, IRPMW44, IRPMW45, IRPMWA46,
IRPMW47.

o Explosives: HWAAPO02, IRPMWO01, IRPMWO02, IRPMWO03, IRPMWO04,
IRPMWO8A, IRPMW24, IRPMW25, IRPMW28, IRPMW29, IRPMW35.

o Nitrate/Nitrite/TKN: HWAAP02, IRPMWO01, IRPMW02, IRPMWO03, IRPMWO04,

IRPMWO09, IRPMW 14, IRPMW15, IRPMW16, IRPMW17, IRPMW 18, IRPMW19,
IRPMW20, IRPMW21, IRPMW24, IRPMW25, IRPMW28, IRPMW29, IRPMW31,
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IRPMW34, IRPMW35, IRPMW42, IRPMW43, IRPMW44, IRPMW45, IRPMW46,
IRPMW47.

Picric Acid: HWAAPO02, IRPMWO1, IRPMWO02, IRPMWO03, IRPMW04,
IRPMWO8A, IRPMW24, IRPMW25, IRPMW28, IRPMW29, IRPMWS35.

VOCs: HWAAP02, IRPMWO01, IRPMWO02, IRPMW03, IRPMW04, IRPMW 14,
IRPMW15, IRPMW20, IRPMW?21, IRPMW24, IRPMW25, IRPMW28, IRPMW?29,
IRPMW37, IRPMW50, IRPMW50A, IRPMW50B.

* Nitrate, ammonium, and TKN were detected in several equipment rinsates collected in
December 2005. Take precautions to avoid contamination of equipment rinsates and
potential cross-contamination of samples including:

(o]

(e}

I) submit a source blank for nitrate as N, ammonium as N, and TKN analyses;

2) perform equipment decontamination procedures thoroughly, especially the final
rinse; and

3) collect aliquots for nitrogen parameters before opening containers containing nitric
acid preservative. ‘

* To be consistent and avoid confusion, identify field duplicates by adding a “D” to the end of
the duplicate sample identification. The practice of adding an “A” and “B” to the sample
identifications of the field duplicate pair can be confusing because some of the monitoring
well locations are labeled as “A” and “B.”

» The following changes to the Basewide Groundwater Monitoring Program Criteria Data,
Table 3, were made based on the September 7, 2006 NDEP comments received by Tetra Tech:

o IRPMWO06, slated for sampling suspension for explosives as listed in Table 3, be

sampled every four years for explosives (Comment #9)

On Table 3, HWAAP17 should be sampled every two years for VOCs (Comment
#14)

Wells IRPMW40 and IRPMWA41 should be sampled every four years for nitrogen
and VOCs instead of every two years (Comment #14) -

» The following changes to the 2006 sampling schedule were implemented into Table 7 based on
the September 7, 2006 NDEP comments received by Tetra Tech:

e}

o

Explosives, picric acid, and VOCs were added to IRPMWO1 (Comments #7, #20)
VOCs were added to IRPMWO02 (Comments #7, #20)

Ammonium as N, explosives, nitrate/nitrite, picric acid and TKN were added to
IRPMWO04 (Comments #7, #20)
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IRPMWO08 was changed to IRRMWO08A (Comment #7)

Explosives, picric acid were added to IRPMWO08A (Comments #7, #20)
VOCs were added to IRPMW24 (Comments #7, #20)

IRPMW32 should not be sampled in 2006 (Comments #7, #20)

VOCs were added to IRRMWS50A and IRPMW50B (Comments #7, #20)

To include wells DZB 101-44MW1, DZB101-44MW2, DZB101-44MW3, and
IRPMWS356 as being monitored quarterly for explosives and nitrates (Comment #12)

Wells IRPMW50C, IRPMW50D, IRPMWS0E, IRPMWS50F, and IRPMW50G, be
sampled for one year on a quarterly basis for explosives, nitrates, and VOCs
(Comment #13)

» The following recommendations were incorporated into the 2006 sampling plan as requested:

o

Email dated November 8, 2006 to USACE to update Table 7 showing EPA 8011 added
to select wells and the addition of wells IRPMW50C, IRPMWS50D, IRPMWS50E,
IRPMWS50F, and IRPMW50G.

- Email dated November 30, 2006 from USACE indicating Tetra Tech does not have to

sample IRPMWO01, IRPMWO02, IRPMWO03, IRPMW08A, IRPMW28, IRPMW29,
IRPMW31, IRPMWS50C, IRPMWS0D, IRPMWS50E, IRPMWS0F, and IRPMW50G
(these wells would be sampled by Plexus), allowing Tetra Tech to perform the EPA
8011 analyses.

Email dated November 30, 2006 from Tetra Tech to USACE confirming the removal of
wells IRRMWS50C, IRPMWS50D, IRPMWS0E, IRPMW 50F, and IRPMWS50G from the

~ sampling schedule.

Email dated December 1, 2006: email from Tetra Tech to USACE with a revised Table 7
incorporating all USACE indicated changes; wells IRPMW50C, IRPMWS50D,
IRPMWS50E, IRPMWS50F, and IRPMWS50G. were not removed from the schedule until
further notification from USACE. IRPMWO02 and IRPMW31 were not removed from
the schedule because they were contractually assigned to Tetra Tech and required by
NDEP to be sampled.

Email dated December 1, 2006 from USACE with the following changes to Table 7:
Explosives, nitrate/nitrite, and VOCs were added to DZB101-44MW1, DZB101-
44MW2, DZB101-44MW3; and IRPMWS56; EPA 8081A was added to HWAAPQ2;
explosives and nitrate/nitrite were added to IRPMW50C, IRPMW50D, IRPMWS50E,
IRPMWS50F, and IRPMWS50G.,
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AREAS OF INTEREST

Hawthorne Army Depot Boundary

Solid Waste Management Unit

Highway
Unimproved Road

Railroad

Groundwater Monitoring Wells with Detections

Groundwater Monitoring Wells with No Detections

0.
1
2
3

Notes:
Bold values exceed the action level.

19/0.16 Duplicate sample

MCL, EPA primary maximum contaminant level for drinking water
PRG, EPA Redion IX preliminary remediation goal for tap water
PRG for Dinitrotoluene mixture

Calibration exceedance

Environmental Protection Agency
Quantification below reporting limit
Estimated concentrations

Estimated concentration
Microgram per liter

with high bias

Maximum contaminant level

Milligram per liter
Nitrogen

Not detected

Not established
Tetrachloroethene

Preliminary Remediation Goal
Cyclotrimethylenetrinitramine

Trichloroethene
Total Kjeldahl nitrogen

FIGURE 5

CONCENTRATIONS OF

CONTAMINANTS OF CONCERN
DETECTED IN GROUNDWATER
(NOVEMBER/DECEMBER 2005)

HAWTHORNE ARMY DEPOT
HAWTHORNE, NEVADA
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NITRATE AS N 1.4 mg/L 10 mg/L

| 123
[22
® HWAAPO9

Notes:
Bold vaiues exceed the action level MCL Maximum contaminant level FIGURE 6
LEGEND uglL Microgram per liter
0.19/0.16 Duplicats sample , mgiL Milligram per ltar
@], HWAD PREVIOUS INVESTIGATION WELL 1 MCL,EPA primary maximum contaminant level for drinking water N Nitrogen
2 PRG, EPA Reglon IX prefiminary remediation goal for tap water ND Not detactad
) 3 PRG for Dinitrotoluene mixture NE Not estabiished OLD BOMB AREA
SOLID WASTE MANAGEMENT LT c Calibration exceedance PCE Telrachioroethene
EPA Environmental Protection Agency PRG Prefiminary Remadiation Goal o >0 500
g Quantification below reporting fim# RDX Cydotimethylenatrintramine R
A | Estimated concantrations TCE Trichloroethane APPROY £
J+ Estimated concantrations with high bias TN Total Kjeldahl nitrogen SATERR AT Tetra Tech EM Inc
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NITRATE AS N 0.21 mg/L

10 mg/L

NITRATE AS N 0.19/0.16 mg/L 10 mg/L
&
®
NITRATE AS N 0.15 mg/L 10 mg/L O ®
!. - b 1
NITRATE AS N 0.080J,g mg/L 10 mgqg/L

LEGEND:

(® HWAD PREVIOUS INVESTIGATION WELL

SOLID WASTE MANAGEMENT UNIT

Notes:

Bold values excead the action level

0.19/016 Duplicate sample

1 MCL EPA primary maximum contaminant level for drinking water
2 PRG, EPA Region [X preliminary remediation goai for tap water
3 PRG for Dinltrotoluens mixture

c Calibration excesdance

EPA Environmentai Protaction Agency

g Quantification below reporting limit

J Estimated concentrations

J+ Estimated concentrations with high bias

102

AO6d

c : 3 : o 25 00

APPROX. SCALE N FEET

FIGURE 7

SOLID WASTE MANAGEMENT UNIT
102

Tetra Tech EM inc |
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, CIS—1,2-DICHLOROETHENE 0.7J,g pg/L 70 pg/L'
' NITRATE AS N 2.7 mg/L 10 mg/U
PCE 2 pg/L 5 ug/L
TCE 2 pg/L 5 pg/L
NITRATE AS N 89 mg/L 10 mg/‘L CIS—1,2—DICHLOROETHENE  0.4J,g pg/L
PCE Wo ug/L 5 ug/L NITRATE AS N 33 mg/L 10 mg/L
TCE 0.5J,9 pg/L 5 ng/L PCE 0.5J,g ng/L 5 pg/l
NITRATE AS N 4.7/4.8 mg/L 10 mg/l L 06,9 wa/L 5 ug/U
PCE 0.6/0.6J,g pg/L 5 pg/U
NITRATE AS N 10.4 mg/L 10 mg/L
NITRATE AS N 13.5mg/L 10 mg/!
PCE 0.64.g ng/L 5 pg/L
Town of Hawthorne
AO9q Wastewater Treatment PondVTRAIEAS N 1.0 mg/L
\JCHLOROFORM  0.8J,g pg/L 100 pg/L’ @
NITRATE AS N 5.1 mg/L 10 mg/L
_~IpCE 0.6J,g pg/L 5 pg/L
| |TKN 0.11J,g mg/L NE
NITRATE AS N 14.0/14.3 mg/L 10 mg/L
TKN 0.15J,9/0.17J,g mg/L NE 1 06 S 1 O ‘
e Army Depot |
Wastewater Treatment |
| ongs (Closed April 2003)
e 8
Notas, MCL -
LEGEND: Bold values exceed the action level. ' Maximum w levedt FIGURES
0.19/0.18 Duplicate sample _ . :'ﬂf'- Milligram per it
4 1RP AND BUILDING 70 MONITORING WELL 1 e P e oo (ermesn R o s r ND Not detected
3 PRG for Dinitrotolusne mixture NE Not established
S i somiaoe PCE Tetrachioroethene WASTEWATER TREATMENT PLANT
SOLID WASTE MANAGEMENT UNIT EPA Envi tal Protection Agenc PRG Preﬁl'rmaryﬂamodlaaon Goal - —
g Quantification below reporting limit ROX Cydiotrimethylenatrinitramine 0
J Estimated concentrations TCE Trichlorpethene —t |
J+ Estimated concentrations with high bias TKN Total Kjeldahi nitrogen APPROX SCALE IN FEET Tetra Tech EM Inc




LEGEND:
Q- IRP AND BUILDING 70 MONITORING WELL

SOLID WASTE MANAGEMENT UNIT

AMMONIUM AS N 0.088J,9 mg/L NE

| NITRATE AS N 0.20 mg/L 10 mg/U
AMMONIUM AS N  0.39 mg/L NE
CHLOROFORM 0.4J,g pg/L 100 pg/C
NITRATE AS N 56 mg/L 10 mg/Ll
TKN 0.76 mg/L NE

[/

J28

|
PMW28
326
IRPMW25 &
IRPMW24
J
J14
J11 /15
B27/b
B2/a
B27/c

Notes:
Boid values exceed the action level MCL
0.18/0.16 Duplicate sampie mppg}'l.
1 MCL EPA primary maximum contaminant level for drinking water N
2 PRG, EPA Region IX prefiminary remediation goal for tap water ND
3 PRG for Dinifrotoluens mixture NE
c Calibration exceedance PCE
EPA Environmental Protaction Agency PRG
g Quantification below reporting limit RDX
J Estimatad concentrations TCE
J+ Estimated concentrations with high bias TKN

B28a/28b
=
\

1056

B33

|AMMONIUM AS N 0.31 mg/L

NE

NITRATE AS N 0.28 mg/L

10 mg/L

TKN 0.59 mg/L

NE

B

NITRATE AS N 0.18 mg/L

10 mg/L

108

/

FIGURE 9

AREA 103

Tetra Tech EM Inc




B32

NITRATE AS N 0.19 mg/L 10 mg/Ll
|RDX 2.4 ug/L.  0.61 g/l

AMMONIUM AS N 0.18J,9 mg/L NE

ANITRATE AS N 0.21 mg/L

10 mg/L

oz ||

AMMONIUM AS N 0.60 mg/L NE

NITRATE AS N 0.18 mg/L 10 mg/L

TCE 6.6 ug/L 5 ng/L 2 d & 2 2 b
TKN 1.1 mg/L NE

AMMONIUM AS N 0.078J+,c,g mg/L

BO4

LEGEND:

Notes:
Bold values excead the action level.

0.19/0.16 Duplicate sample
4

AMMONIUM AS N 0.14J+,c,g mg/L NE

NITRATE AS N 1.6 mg/L 10 mg/L

RDX 329 ug/L  0.61 pg/l’

TCE 1J,g ng/L 5 pg/l
AMMONIUM AS N 0.098J+,c,g mg/L NE
NITRATE AS N 1.8 mg/L 10 mg/L’
RDX 443 ug/L 0.61 pg/l
TCE 0.7J.9 ng/L 5 ng/l

MCL Maximum contaminant level

. DZ8 MONITORING WELL MCL,EPA primary maximum contaminant level for drinking water N Nitrogen
2 PRG, EPA Region IX prefiminary remediation goal for tap waler ND Not detected
3 PRG for Dinitrotoluene mixture NE Not estabiished
-$v IRP AND BUILDING 70 MONITORING WELL ¢ Calibration exceedance PCE Tetrachioroethene
EPA Environmental Protection Agency PRG Preliminary Remediation Goal
SOLID WASTE MANAGEMENT UNIT g Estimated concentrations ?g; ‘?ndiamm
J+ Estimaled concentrations with high bias TKN Total Kjeldahl nitrogen

AMMONIUM AS N 0.87 mg/L NE
NITRATE AS N 0.17 mg/L 10 mg/l
TKN 1.8 mg/L NE
AMMONIUM AS N 0.67 mg/L NE
NITRATE AS N 0.17 mg/L 10 mg/U
TKN 0.97 mg/L NE
FIGURE 10
AREA 101 EAST
x0T 4000
" ! f
NIRRT Tetra Tech EM inc




M ay/ 0N Db

08

JOOS

NITRATE AS N 0.16J,g mg/L 10 mg/L |
3 CARBON TETRACHLORIDE 0.6J,g pg/L 5 pg/L l
CHLOROFORM 1J.g pg/L 100 pg/l
NITRATE AS N 1.8 mg/L 10 mg/U |

' DZB101—-13MW4

_oBO06

B101—-13MW

- 01—-15MW6
IRPMW32 )::‘%2810 e
B1 B31 ®DzB101-13MW8
AMMONIUM AS N 0.21J,g mg/L NE B
CHLOROFORM 1J.9 ng/L 100 pg/L B
NITRATE AS N 2.1 mg/L 10 mg/L BO
TCE 0.4J,g ug/L 5 ug/L' B 7
BO9 101—=25
QI 1 B32
AMMONIUM AS N 0.11J,g mg/L NE 821
[NITRATE AS N 0.79 mg/L 10 mg/L' Q
B20
AMMONIUM AS N  0.068J,9 mg/L NE ,
[NITRATE AS N 1.8 mg/L 10 mg/U = 20&22b

£

/

FIGURE 11

AREA 101 WEST

LEGEND: Bold values exceed the action level MCL Maximum contaminant leve!
uoll Microgram per ler
0.18/0.16 Duplicate sampis mgiL Mifligram per fiter
. DZB MONITORING WELL 1 MCL,EPA primary maximum contaminant level for drinking water N Nitrogen
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LEGEND:
(® HWAD Production Well
Q IRP AND BUILDING 70 MONITORING WELL

SOLID WASTE MANAGEMENT UNIT

NITRATE AS N 0.51 mg/L 10 mg/L
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Notes:
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USGS103-41MW21
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USGS103-41MW20
USGS103-41IMW07 W "
USGS103-41MW18
Pk
w NITRATE AS N 0.46 mg/L 10 mg/L
USGS103-41MW04 PCE 1350 8a/L 5 g/ A
TCE 0.3J,g pg/L 5 pg/l.‘ SPMWO3

USGS103-41MW16 v¢

USGS103-A4

NITRATE AS N 3.3 mg/L 10 mg/L |

NITRATE AS N 0.14J,g mg/L
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10 mg/U

LEGEND.
¢ US Geological Survey Monitoring Wel
4 1RP AND BUILDING 70 MONITORING WELL

SOLID WASTE MANAGEMENT UNIT
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§

NITRATE AS N 2.6 mg/L 10 mg/L
2,4,6—TRINITROTOLUENE 9.8 ug/L. 2.2 pg/?
2,4—-DINITROTOLUENE 2.4 ug/L 73 pg/C
2—-AMINO—4,6—DINITROTOLUENE 3.2 pg/L  0.099 pg/L
4—-AMINO—-2,6—DINITROTOLUENE ~ 15.6 pg/L  0.099 g/l b
NITRATE AS N 59.7 mg/L 10 mg/L'
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NITRATE AS N

W |
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1J.9 pg/L

il

A 829 NITRATE AS N 4.0 mg/L 10 mg/L

NITRATE AS N 0.57 mg/L 10 mg/L

PCE 0.40,g pg/L 5 ug/l
Notes:
Bold values excead the action level MCL Maximum contaminant level
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IRPMWSOF

%

IRPMWS%

AMMONIUM AS N 0.55J+,c mg/L NE
NITRATE AS N 0.20 mg/L 10 mg/LC
TCE 5.1 ug/L 5 pg/L
IRPMW50D &
~
1,2—DICHLOROETHANE 2 pg/L 5 ng/L
CHLOROFORM 10, ng/L 100 g/l | IRPMWS0C
[NITRATE AS N 3.0 mg/L 10 mg/L
PCE 0.4J,9 pg/L 5 ug/L
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' NITRATE AS N 0.20 mg/L 10 mg/L
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Hawthophe Army Depot
Wastewater Treatment

(Closed April 2003) CARBON TETRACHLORIDE 0.5J,g pg/L 5 pg/L
CHLOROFORM 3 ng/L 100 pg/U
NITRATE AS N 25 mg/L 10 mg/L
TKN 0.66 mg/L NE
BROMODICHLOROMETHANE 0.3J,g pg/L 0.18 pg/L’
CHLOROFORM 4.6 pg/L 100 g/l
NITRATE AS N 1.8 mg/L 10 mg/L 09b =
TKN 0.46 mg/L NE
IRPMW40
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7 INITRATE AS N 1.4 mg/L 10 mg/l
AMMONIUM AS N 0.15J,g mg/L NE . \ \
CHLOROFORM 2 pg/L 100 g/ BROMODICHLOROMETHANE  0.3J,g ug/L  0.18 pg/L’
IDIBROMOCHLOROMETHANE 0.3J,g pg/L  0.13 pg/L CHLOROFORM 3 ng/L 100 pg/L \\
[NITRATE AS N 1.3 mg/L 10 mg/L INTRATE AS N 75 mg/L 10 mg/0 \/ e 7]
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113 13 s
Notes:
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Start here NO
- Well destroyed or abandoned?

YES

5

Remove Well from
Monitoring Program

NOTES:

1. Professional Judgment Criteria used includes the following:
co-located wells, upgradient or downgradient wells, previous detections,
status of the SWMU, historical use of the area,
remedial action at the SWMU, wells necessary for perimeter monitoring,
double screened wells and abandoned or destroyed wells.

2. Professional Judgment decisions were made by members of
HWAD, NDEP, and USACE.

AL = Action Level

COC = Chemical of Concem

HWAD = Hawthome Army Depot

NDEP = Nevada Division of Environmental Protection
SWMU = Solid Waste Management Unit

USACE = United States Army Corps of Engineers

YES

is the Well a Perimeter Well?

NO

3

Were COCs
detected above ALs
in greater than 30%

of the sampling events?

NO

6

Were COCs detected
above ALs in less than 30%
of sampling events or detected
but no action levels
established?

NO

8

Has the Well
been sampled 5 times?
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10

Suspend Monitoring |

YES Professional

Judgment

Y

4
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|

YES Assional

—

wgment

Y

|

7

Sample every
2 Years

/r
NO Professiok

Y

|

\udgmem

pending NDEP
approval
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Sample every
4 Years

FIGURE 17

BASEWIDE GROUNDWATER MONITORING
PROGRAM CRITERIA
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TAL _s1 - '

BASEWIDE GROUNDWATER MONITORING WELL CONSTRUCTION AND 2005 WATER ELEVATION DATA
HAWTHORNE ARMY DEPOT, HAWTHORNE, NEVADA

(PAGE 1 OF 3)
Depth to Depth to Depth to
Constructed | Bottom of Top of Screen | Sump Measured | Water from : TOC Groundwater
Well Depth Screen Screen Length | Length | Well Depth TOC Northjugl Eastingl Elevation Elevation
Well . Measured

Monitoring Well ID Site ID | Type ft TOC ft TOC f TOC ft ft ft TOC ft Date ft ft ft amsl ft arosl
BLDG70MWO1 Bldg70 | WT 130.09 130.09 100.09 30 0 - 1303 1104.15 12/1/2005 1387112.9 491943.3 4161.95 4057.8
DZB101-44MW1 Area 101 { WT 156.44 151.44 136.44 15 5 157.4 141.6 11/30/2005 1387434.91 502259.68 4254.35 4112.75
DZB101-44MW2 Area 101 | WT 157.72 152.72 13772 |- 15 5 158 141.04 11/30/2005 1387366.49 502232.38 4253.59 4112.55
DZB101-44MW3 Area 101 | WT 157.25 147.25 127.25 20 10 158.75 145.56 11/30/2005 1387197.96 502763.86 4258.8 4113.24
DZB101-13MW4 Area101 | WT 120.42 110.42 95.42 15 10 120.4 98.3 12/1/2005 1390225.1 498623.5 4193.78 4095.48
DZB101-13MWS5 Area 101 | WT 115.62 105.62 90.62 [ 15 10 117.5 98.28 . 12/1/2005 1390178.9 498602.5 4194.35 4096.07
DZB101-15MW6/7 Area 101 | WT 114.03 109.03 94.03 15 5 127.852 98.5 12/1/2005 1389928.1 498537.5 419478 4096.28
DZB101-13MW$§ Area 101 | WT 138.85 128.85 108.85 20 10 138.7 111.64 12/1/2005 1389763.64 499976.67 4210.27 4098.63

[HWAAPO2 00B SW 190.56 190.56 180.56 10 0 200.49 Dry 12/1/2005 1336369.6 510896.4 5028.63 NA
HWAAPOS 00B SwW 177.86 175.86 165.86 10 2 178 106.06 12/1/2005 1339182.1 511539.5 4977 4870.94
HWAAP10 00B SW 103.24 101.24 91.24 10 2 109.9 66.82 12/1/2005 1341569.8 512264.9 4900.7 4833.88

HWAAPIS 102 SwW 162 160 150 10 2 "157 127.16 11/30/2005 1398414.1 503653.5 NA NA
HWAAP16 © 102 WT 127.8 125.8 115.8 10 2 121.68 107.99 12/1/2005 1398285.7 502376.8 4216.27 4108.28
HWAAPI17 102 wT 128.34 126.34 116.34 10 2 128.1 102.44 12/1/2005 1397833.7 502653.6 4212.32 4109.88
HTWAAPIS 102 wT 120.4 118.4 108.4 10 2 110.58 102.01 12/1/2005 1397977 502327.8 4210.62 4108.61
IRPMWO1* WADF SW 63.2 62.7 57.7 5 0.5 64.14 2.19 11/29/2005 1396738.5 477575.8 4013.72 4011.53
IRPMW02* WADF wT 32 315 215 10 0.5 32.74 26.13 11/29/2005 1396749.4 477602.6 4013.68 3987.55

IRPMWO03*? WADF SwW 76.86 76.36 71.36 5 0.5 NA NA 11/29/2005 1396119.1 476435.7 4007.38 NA
IRPMW04*® | WADF WwT 28.62 28.12 18.12 10 0.5 28.64 20.68 11/29/2005 1396100.1 476414.8 4007.06 3986.38
IRPMWO05 B29 SwW 76.7 76.2 71.2 5 0.5 76.68 9.24 11/29/2005 1396653.4 478583.1 4021.61 4012.37
IRPMWO06 B29 WwT 33.44 32.94 22.94 10 05 - 33.44 28.76 11/29/2005 1396668.3 478565.6 4021.79 3993.03
TIRPMWO07 B29% SwW 82.77 82.27 77.27 5 0.5 82.7 9.09 11/29/2005 1395881.1 478636.2 4022.51 4013.42
TRPMWO0BA B29 WT 34.1 33.717 18.77 15 0 34.82 27.93 11/29/2005 1395896.4 478628.3 4022.97 3995.04
IRPMW09 B29 SwW 81.25 80.75 75.75- 5 0.5 81.19 10.04 11/29/2005 1394807.6 478889.1 4025.16 4015.12
IRPMW10 B29 wT 33.57 33.07 23.07 10 0.5 32.68 27.96 11/29/2005 1394788.9 478863.1 4025.43 3997.47
[RPMWI1 AO08 WT 111.65 111.15 101.15 10 05 111.98 106.28 11/30/2005 1388890.7 472946.2 4128.89 4022.61
RPMWI12 A08 WT 76.53 76.03 66.03 10 0.5 77.03 71.86 11/30/2005 1389407 473698.1 4094.39 4022.53
TRPMW 13 A08 WT 119.48 118.98 108.98 10 0.5 120.05 113.26 11/30/2005 1386814.1 475092.6 4139.05 4025.79
IRPMW14 WWTA | SW 95.5 95 90 5 0.5 95.5 49.13 11/30/2005 1389340.6 477825.9 4072.04 4022.91
IRPMW15 WWTA WT 57.13 56.63 46.63 10 0.5 57.65 51.12 11/30/2005 1389321 477832.7 4073 4021.88
IRPMW16 WWTA | SW 92.41 91.91 86.91 ) 0.5 92.45 50.27 11/30/2005 1390637.5 482009.6 4073.84 4023.57
MW17. WWTA | WT 57.45 56.95 46.95 10 0.5 57.47 51.05 11/30/2005 1390633.8 481989.8 4074.26 4023.21

| MW18 WWTA | SW 109.67 109.17 104.17 5 0.5 109.6 68.37 11/30/2005 1389678.2 483504.7 4093.77 4025.4




TABLE 1
BASEWIDE GROUNDWATER MONITORING WELL CONSTRUCTION AND 2005 WATER ELEVATION DATA
HAWTHORNE ARMY DEPOT, HAWTHORNE, NEVADA

(PAGE 2 OF 3)
Depth to | Depth to ) Depth to
Constructed | Bottom of Top of Screen Sump Measured | Water from TOC Groundwater
Well Depth Screen Screen Length | Length | Well Depth TOC Nor'thingl Eastingl . | Elevation Elevation
Well Measured

Monitoring Well ID SiteID | Type ft TOC ft TOC ft TOC ft ft ft TOC ft Date ft ft ft amsl ft amsl
IRPMW19 WWTA | WT 70.2 69.7 59.7 . 10 0.5 70.19 . 65.77 11/30/2005 1389693.2 483492.3 4092.79 4027.02
IRPMW20 WWTA | SW 119.65 119.15 114.15 5 0.5 118.25 71.52 11/30/2005 1387331.9 478491.2 4098.21 4026.69
IRPMW21 WWTA | WT 76.94 76.44 66.44 10 0.5 76.25 71.76 11/30/2005 1387354.7 478496.5 4097.8 4026.04
IRPMW?22 Arealll | SW 147.95 147.45 142.45 5 0.5 148.1 65.95 11/30/2005 1394096.1 490253.8 4116.32 4050.37
[RPMW23 .| Arealll | WT 86.05 85.55 75.55 10 0.5 86.6 80.97 11/30/2005 1394081.4 490268.7 4116.76 4035.79
IRPMW24 J29 SW 155.08 154.58 149.58 5 0.5 155.6 80.19 11/30/2005 1390190.2 489584 4130.68 4050‘.49
IRPMW?25 J29 wT 117.1 116.6 111.6 5 0.5 117.35 80.4 11/30/2005 1390203.1 489568.7 4130.88 4050.48
IRPMW26 Area 100 | SW 142.92 142.42 137.42 5 0.5 1432 86.3 11/30/2005 1389353.5 487041.1 4115.9 4029.6
IRPMW27 Area 100 | WT 94.61 94.11 84.11 10 0.5 94.87 87.61 11/30/2005 1389370.34 487024.5 4115.57 4027.96
IRPMW28 J29 SwW 111.03 110.53 105.53 5 0.5 111.29 73.02 11/30/2005 1390863.8 489521.4 4124 4050.98
TRPMW?29 129 WT 101.87 101.37 91.37 10 0.5 101.84 94.27 11/30/2005 1390479.3 490294 4131.62 4037.35
TRPMW30 . Area 101 | SW 168.12 167.62 162.62 5 0.5 168.53 84.97 12/1/2005 1390854.2 496270.9 4178.97 4094
IRPMW31 Areal0l | WT 90.41 89.91 79.91 10 0.5 90.45 86.12 12/1/2005 1390862.8 496291.9 4178.45 4092.33
TIRPMW32 Area 101 | SW 177.89 177.39 172.39 5 0.5 178.3 90.15 12/1/2005 1390150.2 496024.3 4182.94 4092.79
IRPMW33 Areal0l | WT 97.88 97.38 87.38 10 0.5 98.93 90.83 12/1/2005 1390140.3 496046.1 4183.23 4092 .4
IRPMW34 Area 101 | SW 141.13 140.63 135.63 5 0.5 143.8 101.13 11/30/2005 1388675.1 4974354 419447 4093.34
IRPMW35 Area 101 | WT 106.5 106 96 10 0.5 106.07 101.29 11/30/2005 1388680.4 497454 4194.77 4093.48
IRPMW36 Area 101 | SW 194.71 194.21 189.21 5 0.5 193.96 135.6 11/30/2005 1388158.7 499965.1 4236.93 4101.33
IRPMW37 Area101 | WT 140.9 140.4 1304 10 0.5 140.9 134.56 11/30/2005 1388187 499981.8 4237.34 4102.78
IRPMW37A Area 101 | WT 153.38 152.88 137.88 15 0.5 153.15 128.85 11/30/2005 1388339.7 499608.8 4226.31 4097.46
IRPMW38 Dock2 SW 23843 237.93 232.93 5 0.5 238.7 185.44 11/30/2005 1385582.4 507488 4309.88 4124 .44
IRPMW39 Dock2 WT 191.54 - 191.04 181.04 10 0.5 191.74 85.04 11/30/2005 1385609.2 507485.3 4309.51 4224.47
IRPMW40 Runway | SW 156.45 155.95 150.95 5 0.5 158.4 118.37 11/30/2005 1384539.6 486191.5 4153.65 4035.28
IRPMW41 Runway | WT 124.18 123.68 113.68 10 0.5 1243 118.5 11/30/2005 1384530.9 486171.1 4153.99 4035.49
[RPMWA42 J12 WwT 110.73 110.23 100.23 10 0.5 111.01 103.08 11/30/2005 1385691.7 480209 4130.96 4027.88
IRPMW43 J12 WT 106.68 106.18 96.18 - 10 0.5 107.06 98.63 11/30/2005 1385213.9. 480731.3 4126.68 4028.05
IRPMW44 Ji2 WT 102.69 102.19 92.19 10 0.5 102.88 98.53 11/30/2005 13848574 480029.7 4126.77 4028.24
IRPMW45 HO4 WT 116.65 116.15 106.15 10 0.5 116.8 111.47 11/30/2005 1383697.7 480544.2 4140.06 4028.59
IRPMW46 HO4 WT 116.05 115.55 105.55 10 0.5 116.16 110.96 11/30/2005 1383881.9 481025.2 413945 4028.49
TRPMW47 HO04 WT 116.35 115.85 105.85 10 0.5 116.41 111.11 11/30/2005 1384082.9 481567.1 4139.34 4028.23
IRPMW48 HO04 WT 122.73 122.23 112.23 10 0.5 122.85 117.19 11/30/2005 1383500.7 481184.9 4145.68 4028.49
IRPMW49. Area 104 | SW 238.21 237711 232.71 5 0.5 238.7 181.18 11/30/2005 1378815.8 492951 4257.01 4075.83
IRPMW50 Areal04 | WT 186.22 185.72 175.72 10 0.5 186.26 180.85 11/30/2005 1378835.8 492954.2 4256.6 . 4075.75




" TAbew 1 | '

BASEWIDE GROUNDWATER MONITORING WELL CONSTRUCTION AND 2005 WATER ELEVATION DATA
HAWTHORNE ARMY DEPOT, HAWTHORNE, NEVADA

(PAGE 3 OF 3)
Depthto | Depthto Depth to
Constructed | Bottomof | Topof | Screen | Sump Measured | Water from . TOC Groundwater
Well Depth Screen Screen Length | Length | Well Depth TOC Northiug1 Easting’ Elevation Elevation
) Well * Measured

Monitoring Well ID SiteID | Type ft TOC ft TOC ft TOC ft ft ft TOC ft Date ft ft ft amsl ft amsl
IRPMW50A 109110 | WT 198.68 197 182 15 0.5 194.45 185.75 11/30/2005 1378420.2 493118.6 4261.45 4075.7
IRPMWS0B 109110 | WT 197.73 195 180 15 0.5 197.55 176.29 11/30/2005 1379204.9 492770 4251.76 - 4075.47
IRPMWS51 Area 104 | SW 249.2 248.7 2437 5 0.5 249.03 202.22 11/30/2005 1377577.5 492896.4 4278.13 4075.91
IRPMWS52 Area 104 | WT 208.81 208.31 198.31 10 0.5 209 202.15 11/30/2005 1377556.5 4928932 | 4278.04 4075.89
IRPMW56 BO4 WwT 181.66 180 140 40 0.5 182.1 146.83 11/30/2005 1387170.8 502815.3 4260.01 4113.18
[USGS103-41MWO01* B29 wT 23 17 7 10 6 15.4 11.1 11/29/2005 1396799.78 471271.89 3977.1 3966
USGS103-41MW04* B29 WT 28 17 7 10 11 22.85 11.9 11/29/2005 13975379 | 4731354 3978.9 3967
USGS103-41MWO7* B29 WwT 33.5 22.5 12.5 10 11 3129 15.3 11/29/2005 1398766.52 474042.32 | 3980.75 3965.45
USGS103-41MW12 B29 WT 33.5 225 12.5 10 11 29.49 13.99 11/29/2005 |  1395360.4 473015.8 3989.74 3975.75
[USGS103-41MW16 B29 WT 37 25.5 15.5 10 12 32 16.25 12/2/2005 1396308.6 474794.1 3992.86 3976.61
[USGS103-41MW18 B29 WT 355 24.5 14.5 10 11 27.25 19.62 | 12/2/2005 1397936.4 476016.5 3997.06 3977.44
USGS103-41MW20* B29 WT 36 25 15 10 11 28.8 18.21 12122005 1398862.1 476376.9 3997.39 3979.18
[USGS103-41MW21* B29 WT 33 26 16 10 7 26.39 19.84 11/30/2005 1399808.7 476723.6 3997.49 3977.65
USGS103-41MW?23 B29 WwT 36 25 15 10 11 31.23 17.28 11/29/2005 1394643.2 476156.9 4006.68 3989.4
USGS10341MW25 B29 WT 38 27 17 10 11 27.32 20.94 11/29/2005 1395780.6 477146.1 4010.17 3989.23

Notes:

* = Perimeter well SW = Submerged well

ft = Feet TOC = Top of well casing

ft ams] = Feet above mean sea level . WT = Water table well

NA = Value could not be calculated because well was dry or TOC elevation was not available.

*IRPMWO3 is an artesian well and the water level is higher than the TOC.
® IRPMWO04 has roots at the water level; depth to water and groundwater elevation are estimated.

Northing and Easting based on NAD 1929 survey datum. Bold values indicate new data obtamed with global positioning system or survey pin located on well pad (Tetra Tech EM, Inc.; November-December 2005 well
mventoxy)

= Existing measurements are from the “Five-Year Groundwater Momtormg Well Evaluation Report of the Basewide Monitoring Program” (Tetra Tech, Inc. 2002)
= Total depth is from existing data. Packer in well separating two different screened intervals.
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TABLE 2

2005 GROUNDWATER MONITORING FREQUENCY

AND ANALYSIS SCHEDULE
HAWTHORNE ARMY DEPOT, HAWTHORNE, NEVADA
(PAGE 2 OF 3)
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December 2005
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TABLE 2

2005 GROUNDWATER MONITORING FREQUENCY

AND ANALYSIS SCHEDULE

HAWTHORNE ARMY DEPOT, HAWTHORNE, NEVADA

(PAGE 3 OF 3)
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Explosives (EPA
Picrate (EPA
NO3 + NO2 (EPA

8330M)
Nitrogen (EPA

351.1)

Well

OC Pesticides/PCBs
(EPA 8081A/SW-

846)

IRPMWS1

IRPMWS52

IRPMW56

USGS103-4IMWO1*

USGS103-41MW04*

USGS103-41MWO07*

USGS103-41MW12

USGS103-41MW16

USGS103-41MW18

USGS103-41MW20*

USGS103-4IMW21*

USGS103-41MW23
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PP P [ [ | | |2 % [VOCs (EPA 8260B)

s [ [ | I 1 I 1oe 1 1 I | | [300-1) Kieldani

USGS103-41MW25

Notes:

¥ = Perimeter well

EPA = U.S. Environmental Protection Agency (analytical method)
NO2 = Nitrogen dioxide

NO3 = Nitrate

OC = Organochlorine

PCB = Polychlorinated biphenyl

VOC = Volatile organic compound
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_ TABLE 3
2005 BASEWIDE GROUNDWATER MONITORING PROGRAM CRITERIA DATA

Y DEPOT, HAWTHORNE, NEVADA
(PAGE 1 OF 7)

Were COCs
detected
above ALs in
Were COCs| less than
detected | 30% of the
above ALs | sampling
in greater | events or
Well than 30% 01 detected, but| Has the .
Destroyed the no action | well been Sample | Sample |
Times or sampling level sampled 5| Professional | Sample | every 2 every 4 Suspend
Well SWMU Area Method Sampled Abandoned | events? | established?| times? Judgment |Annually| years years Sampling NOTES
IRPMW22 103 Explosives 16 N N Y Y C Y
IRPMW22 103 Nitrogen 8 N N Y Y N/C Y
IRPMW22 103 VOCs 16 N N Y Y N/C Y
IRPMW23 103 Explosives 16 N N N Y N/C Y
IRPMW23 103 Nitrogen 8 N N Y Y N/C Y
IRPMW23 103 VOCs 16 N N Y Y N/C . Y
IRPMW24 103 Explosives 4 N N N N C Y
IRPMW24 103 Nitrogen 4 N N Y N C Y
IRPMW24 103 VOCs 4 N N N N C Y
IRPMW25 103 Explosives 4 N N N N C Y
IRPMW?25 103 - Nitrogen 4 N N Y N - C Y
IRPMW25 103 VOCs "4 N N "N N C Y
IRPMW26 103 Explosives 4 N N N N N/C Y
[lRPMW26 103 Nitrogen 4 N N Y N N/C Y
"IRPMW26 103 VOCs 4 N N Y N C Y
{IRPMW27 103 Explosives 4 N N N N N/C Y
IRPMW27 103 Nitrogen 4 N N Y N N/C Y
IRPMW27 103 VOCs 4 N N N N N/C Y
IRPMW28 103 Explosives 4 N N N N C Y
[[RPMW28 103 Nitrogen 4 N N Y N C Y
IRPMW28 103 VOCs 4 N N Y N C Y
IRPMW29 103 Explosives 4 - N N N N C Y
IRPMW?29 103 Nitrogen 4 N N Y N C Y
IRPMW?29 103 VOCs 4 N N Y N C Y
DZB101-44MW 1 101 East Explosives 19 N Y N/A Y C Y
ZB101-44MW 1 101 East Nitrogen 10 N N Y Y C Y
ZB101-44MW 1 101 East VOCs 13 N N Y Y C Y
DZB101-44MW?2 101 East Explosives 19 N Y N/A Y C Y
ZB101-44MW?2 101 East Nitrogen 10 N N Y - Y C Y
DZB101-44MW2 101 East VOCs 13 N N Y Y C Y
DZB101-44MW3 101 East Explosives 18 N Y N/A Y C Y
DZB101-44MW 3 101 East Nitrogen 11 N Y N/A Y C Y
DZB101-44MW3 101 East VOCs 13 N N N Y C Y
IRPMW36 101 East Explosives 16 N N Y Y C Y
IRPMW36 101 East Nitrogen 8 N N Y Y N/C Y
IRPMW36 101 East VOCs 19 N N Y Y N/C Y




. TABLE 3 _
2005 BASEWIDE GROUNDWATER MONITORING PROGRAM CRITERIA DATA
HAWTHORNE ARMY DEPOT, HAWTHORNE, NEVADA

(PAGE2OF 7)
Were COCs
detected
above ALs in
Were COCs| less than
detected | 30% of the
above ALs| sampling
in greater | events or
Well than 30% 0l‘1 detected, but| Has the
Destroyed the no action | well been Sample Sample
: Times ©oor sampling level sampled 5| Professional | Sample | every 2 every 4 Suspend
Well SWMU Area Method Sampled Abandoned| events? | established?| times? Judgment |Annually| years years Sampling NOTES
IRPMW37 101 East Explosives 15 N N Y Y C Y
IRPMW37 101 East Nitrogen 8 N N Y Y N/C Y ‘
IRPMW37 101 East VOCs 21 N Y N/A Y N/C Y
[IRPMW37A 101 East Explosives . 4 N N N N N/C Y
IRPMW37A 101 East Nitrogen - 4. N N Y N N/C Y
IRPMW37A 101 East VOCs 4 N N N N C Y
IRPMW38 101 East Explosives 4 N N N N N/C Y
IRPMW38 101 East Nitrogen 4 N N Y N N/C Y
IRPMW38 101 East VOCs 4 N N Y N C Y
IRPMW39 101 East Explosives 4 N N N N N/C Y
IRPMW39 101 East Nitrogen 4 N N Y N N/C Y
IRPMW39 101 East. VOCs 4 N N Y N C Y
IRPMW56 101 East Explosives 4 . N Y N/A N N/C Y
IRPMW56 101 East Nitrogen 4 N N Y N C Y
IRPMW56 101 East’ VOCs 4 N N Y N C Y
IDZB101-13MW4 101 West Explosives 16 N N Y Y C Y
DZB101-13MW4 101 West Nitrogen 8 N N Y Y C Y
DZB101-13MW4 101 West VOCs 16 N N Y Y C Y
DZB101-13MWS5 101 West Explosives 15 N N Y Y C Y
DZB101-13MW5 101 West Nitrogen 7 N N Y Y C Y
DZB101-13MW5 101 West VOCs 15 N N Y Y C Y
DZB101-13MW8 101 West Explosives 16 N N N Y N/C Y
DZB101-13MW§ 101 West Nitrogen 8 N N Y Y C Y
DZB101-13MW8§ 101 West VOCs 16 N N Y Y C Y
DZB101-15MW6/7 101 West Explosives 16 N N Y Y C Y
DZB101-15SMW6/7 101 West Nitrogen 8 N N Y Y C Y
DZBI101-15MW6/7 101 West VOCs 16 N N Y Y C Y
IRPMW30 101 West Explosives 15 N N N Y C Y ]
IRPMW30 101 West Nitrogen 9 N N Y Y C Y |
IRPMW30 101 West VOCs 15 N N Y Y C Y -
IRPMW31 101 West Explosives 17 N N N Y C Y 4
IRPMW31 10) West Nitrogen 9 N Y N/A Y N/C Y
IRPMW31 101 West VOCs 17 N N Y Y C Y
IRPMW32 101 West Explosives 15 N N N Y C Y
[RPMW32 101 West Nitrogen 8 N N Y Y N/C Y
IRPMW32 101 West VOCs 15 N N Y Y C Y

e




- TABLE 3
2005 BASEWIDE GROUNDWATER MONITORING PROGRAM CRITERIA DATA
HAWTHORNE ARMY DEPOT, HAWTHORNE, NEVADA

(PAGE 3 OF 7)

Were COCs
detected -
above ALs in
Were COCs| less than
detected | 30% of the
above ALs | sampling
in greater events or
Well than 30% of] detected, but| Has the
Destroyed the no action | well been Sample Sample
Times or sampling |  level sampled 5| Professional | Sample | every 2 every 4 Suspend
Well SWMU Area Method " Sampled Abandoned| events? - | established?| times? Judgment |Annually| years years Sampling NOTES

IRPMW33 101 West Explosives 17 N N Y Y C ' Y
IRPMW33 101 West Nitrogen 9 N N Y Y N/C Y
IRPMW33 101 West VOCs 16 N N Y Y C Y
IRPMW34 101 West Explosives 16 N N Y Y N/C Y
IRPMW34 101 West Nitrogen 8 N Y N/A Y N/C Y
IRPMW34 101 West VOCs 13 N N Y Y N/C Y
IRPMW35 101 West Explosives 18 N Y N/A Y N/C Y
IRPMW35 101 West Nitrogen 8 N Y N/A Y N/C Y
IRPMW35 101 West VOCs 16 N "N Y Y N/C Y
IRPMW11 A-08 Explosives 4 N N N N N/C Y
[RPMW 11 A-08 Nitrogen 4 N N Y N N/C Y
IRPMW11 A-08 VOCs 4 N N N N N/C Y
IRPMW12 A-08 Explosives 4 N N N N N/C Y
IRPMW 12 A-08 Nitrogen 4 N N Y N N/C Y i
IRPMW 12 A-08 VOCs 4 N N N N N/C Y |
[RPMW 13 A-08 Explosives 4 N N N N N/C Y %I
IRPMW 13 A-08 Nitrogen 4 N N Y N N/C Y v
IRPMW13 A-08 VOCs 4 N N Y N N/C Y
IRPMWOQ1* B-29 Explosives 7 N N N Y C Y
IRPMWO01* B-29 Nitrogen 5 N N Y Y C Y
IRPMWO01* B-29 VOCs 7 N N N Y C Y
IRPMW02* B-29 Explosives 22 N Y N/A Y C Y
IRPMW(02* B-29 Nitrogen’ 14 N Y N/A Y C Y I
[RPMWO02* B-29 VOCs 19 N N N Y C Y
IRPMWQ3* B-29 Explosives 5 N N N Y C Y
IRPMW(3* B-29 Nitrogen 5 N N Y Y C Y
IRPMW(03* B-29 VOCs 5 N N N Y C Y
IRPMW04* B-29 Explosives 18 N N Y Y C Y It
IRPMW04* B-29 Nitrogen 12 N N Y Y C Y I
IRPMWO04* B-29 VOCs 15 N N Y Y C Y |
IRPMW05 B-29 Explosives 19 N N N Y N/C Y I
IRPMWO05 B-29 Nitrogen 9 N N Y Y N/C Y I
IRPMWO05 "IB-29 VOCs 19 N N Y Y N/C Y ]
IRPMWO06 B-29 Explosivés 9 N N N Y C Y NDEP requested sample interval W
IRPMWO06 B-29 Nitrogen 9 N N Y Y N/C Y
RPMW06 B-29 VOCs 9 N N N Y N/C Y |




A TABLE 3
2005 BASEWIDE GROUNDWATER MONITORING PROGRAM CRITERIA DATA
HAWTHORNE ARMY DEPOT, HAWTHORNE, NEVADA

(PAGE 40OF7)
1
Were COCs
detected
above ALs in
Were COCs| less than
detected | 30% of the
‘above ALs _ sampling
in greater | events or
Well than 30% of] detected, but] Has the
Destroyed the no action | well been Sample Sample i
-Times or sampling level sampled 5| Professional | Sample | every2 | . every 4 Suspend
Well SWMU Area Method Sampled Abandoned| events? | established?| times? Judgment |Annually] years years Sampling NOTES
IRPMW07 B-29 Explosives 8 N N N Y N/C Y
IRPMWO07 B-29 Nitrogen 5 N N Y Y N/C Y
IRPMW07 B-29 VOCs 8 N N N Y N/C Y
IRPMWO0SA B-29 Explosives 0 N N/A N/A N/A N/A Y
IRPMWOSA B-29 Nitrogen 0 N N/A N/A N/A N/A Y .
IRPMWO0SA B-29 VOCs 0 N N/A N/A N/A N/A Y
IRPMW09 B-29 Explosives 19 N N Y Y C Y
IRPMWO09 B-29 Nitrogen 11 N Y N/A Y N/C Y
IRPMWO09 . B-29 VOCs 17 - N N Y Y C Y
IRPMW10 B-29 Explosives 5 N N N Y N/C Y
IRPMW10 B-29 Nitrogen 8 N N Y Y N/C Y
IRPMWI10 B-29 VOCs 5 N N N Y N/C Y
USGS103-41MWO01* B-29 Explosives 1 N N Y N C Y
[lUSGS103-41MW01* B-29 Nitrogen 1 N N Y N C Y
[[USGS103-41MWO1* B-29 VOCs 1 N - N N N C Y
[[UsGS103-41MWO04* B-29 Explosives 1 N N Y N C Y
||5$GSIOB-41MW04* B-29 Nitrogen 1 N N Y N C Y
SGS103-41MW04* B-29 VOCs 1 N N N N C Y
[luUsGS103-41MWO07* B-29 Explosives 1 N Y N/A N C Y
[lusGs103-41MWO07* B-29 Nitrogen 1 N N Y N C Y
[[USGS103-41MWOQ7* B-29 VOCs 1 N Y N/A N C Y
flUSGS103-41MW12 B-29 Explosives 1 N N Y N N/C Y
"_USGS!OB’-MMWlZ B-29 Nitrogen 1 N N Y N N/C Y
USGS103-41MW12 B-29 VOCs 1 N N N N N/C Y
USGS103-41MW16 B-29 Explosives 3 N N Y N N/C Y
USGS103-41MW16 B-29 Nitrogen 2 N N Y N N/C Y
USGS103-41MW16 B-29 VOCs 3 N N Y N N/C Y
USGS10341MW138 B-29 Explosives 1 N N Y N N/C Y
USGS10341MW18 B-29 Nitrogen 1 N N Y N N/C Y
USGS10341MW18 B-29 VOCs 1 N N Y N N/C Y
IUSGS10341MW20* B-29 Explosives 3 N N Y N C Y
| USGS103-41MW20* B-29 Nitrogen 2 N N Y N C Y
| USGS103-41MW20* B-29 VOCs 3 N N N N C Y
||USGS 10341MW21* B-29 Explosives 1 N N Y N C Y
[usGs103-41MW21+* B-29 Nitrogen 1 N N Y N C Y
B-29 VOCs 1 N N N N C Y

[USGS10331MW21*




TABLE 3
2005 BASEWIDE GROUNDWATER MONITORING PROGRAM CRITERIA DATA
HAWTHORNE ARMY DEPOT, HAWTHORNE, NEVADA

(PAGE5SOF7)
Were COCs
detected
above ALs'in
Were COCs| less than
detected | 30% of the
above ALs | sampling
in greater | events or
Well than 30% of] detected, but| Has the .
Destroyed the no action | well been Sample Samp'le
: Times or sampling level sampled 5| Professional | Sample | every 2 every 4 Suspend
Well SWMU Area Method Sampled Abandoned| events? | established?| times? Judgment |Annually] years years Sampling NOTES
USGS103-41MW23 B-29 Explosives 2 N N Y N N/C Y
USGS103-41MW23 B-29 Nitrogen 4 N Y N/A N N/C Y
USGS103-41MW23 B-29 VOCs 2 N N N N . N/C Y
USGS103-41MW25 B-29 Explosives 1 N N Y N N/C Y
USGS103-41MW25 B-29 Nitrogen 4 N N Y N N/C Y
USGS103-41MW25 B-29 VOCs 1 N N Y N N/C Y
HWAAPIS 1-02 Explosives 0 N N N N C ' Y
HWAAP1S5 1-02 Nitrogen 0 N N N N C Y
HWAAP15 1-02 VOCs 0 N N N N - C Y
HWAAP16 1-02 Explosives 3 N N N N N/C Y
HWAAPI6 1-02 Nitrogen 3 N N Y - N N/C Y
HWAAP16 1-02 VOCs 3 N N. Y N N/C Y
HWAAP17 1-02 Explosives 3 N N ‘N N N/C . Y
[rwaaP17 102 Nitrogen 3 N N Y N NIC Y
HWAAP17 1-02 VOCs 3 N N Y N N/C Y NDEP requested sample interval -
HWAAPI18 1-02 Explosives 3 N N N N N/C Y
HWAAPI18 1-02 Nitrogen 3 N N - Y N "N/C Y
HWAAPI8 1-02 VOCs 3 N N Y N N/C Y
IRPMW49 1-09/1-10 Explosives 16 N N Y Y C Y
"ﬁPMW49 1-09/1-10 Nitrogen 8 N N Y Y N/C Y
"lRPMW49 1-09/1-10 VOCs 19 N N Y - Y N/C Y
IRPMW S50 1-09/1-10 Explosives 16 N N Y Y C Y
IRPMW S50 1-09/1-10 Nitrogen 8 N N Y Y N/C Y
IRPMWS50 1-09/1-10 VOCs 2] N Y N/A Y N/C Y
IRPMWS0A 1-09/1-10 Explosives 4 N N N N C Y
IRPMWS50A 1-09/1-10 Nitrogen 4 N N Y N N/C Y
IRPMWS0A 1-09/1-10 VOCs 4 N Y N/A N N/C Y
IRPMWS50B 1-09/1-10 Explosives - 4 N N N " N C Y
IRPMWS0B 1-09/1-10 Nitrogen 4 N N Y N N/C Y
TIRPMWS50B 1-09/1-10 VOCs 4 N Y N/A . N N/C Y
IRPMWS51 1-09/1-10 Explosives 4 N N N N C Y
IRPMWS51 1-09/1-10 Nitrogen 4 N N Y N N/C Y ’
[IRPMWS51 1-09/1-10 - IVOCs 5 N N Y Y N/C Y
| IRPMWS2 1-09/1-10 Explosives ) N N N N C Y
MWS52 1-09/1-10 Nitrogen 4 N N Y N N/C Y ]
| IRPMW52 1-09/1-10 VOCs 5 N N Y Y N/C Y |l




TABLE 3

2005 BASEWIDE GROUNDWATER MONITORING PROGRAM CRITERIA DATA
HAWTHORNE ARMY DEPOT, HAWTHORNE, NEVADA

(PAGE 6 OF 7)
Were COCs
detected
above ALs in
Were COCsL less than
detected | 30% of the
above ALs | sampling
in greater events or
Well than 30% off detected, but] Has the )
Destroyed the no action | well been Sample Sample
Times or sampling level sampled 5| Professional | Sample | every 2 every 4 Suspend
Well SWMU Area Method Sampled Abandoned| events? | established?| times? Judgment |Annually] years years Sampling NOTES
BLDG70MW01 J-03 Explosives 16 N N . N Y N/C Y
BLDG70MWO01 J-03 Nitrogen 9 N N Y Y C Y
[[BLDG70MWO1 1-03 VOCs 20 N N Y Y N/C Y
[[RPMW42 1-12/H-04 Explosives 16 N N N Y N/C Y
[[RPMW42 J-12/H-04___ |Nitrogen 8 N Y N/A Y N/C Y -
IRPMW42 J-12/H-04 VOCs . 16 N . N Y Y N/C Y
IRPMW43 J-12/H-04 _|Explosives 16 N N N Y N/C Y
IRPMW43 J-12/H-04 Nitrogen 8 N Y N/A Y N/C Y
IRPMW43 J-12/H-04 VOCs 16 N N Y Y N/C Y
_ "IRPMW44 J-12/H-04 Explosives 16 N N Y Y C Y
IRPMW44 J-12/H-04 Nitrogen 9 N Y N/A Y N/C Y
IRPMW44 J-12/H-04 VOCs 17 N N Y Y N/C Y
IRPMW45 J-12/H-04 Explosives 16 N N Y Y C Y
IRPMW45 J-12/H-04 Nitrogen 9 N Y N/A Y N/C Y
IRPMW45 J-12/H-04 VOCs 18 N N Y Y N/C Y
IRPMW46 J-12/H-04 Explosives 16 N N Y Y C Y
IRPMW46 J-12/H-04 Nitrogen 8 N Y N/A Y N/C Y
IRPMW46 J-12/H-04 VOCs 16 N N Y Y N/C Y
IRPMW47 J-12/H-04 Explosives 16 N N N Y N/C Y
IRPMW47 J-12/H-04 Nitrogen 9 N Y N/A Y N/C Y
[RPMW47 J-12/H-04 VOCs 16 N N Y | Y N/C Y
IRPMW48 J-12/H-04 JExplosives 16 N N Y Y C Y
IRPMW48 J-12/H-04 Nitrogen 8 N- N Y Y N/C Y
IRPMW48 J-12/B-04 VOCs 16 N N Y Y N/C Y
HWAAP02 Old Bomb Explosives 6 N N Y Y N/C Y
HWAAPO02 Old Bomb Nitrogen -4 N N Y N N/C Y
HWAAP(02 Old Bomb VOCs 5 N N Y Y N/C Y
HWAAPO02 Old Bomb Pesticides 1 N N’ N N N/C Y Pesticides added due to site history
"HWAAPOQ Old Bomb Explosives - 5 N N Y Y N/C Y
HWAAP(Q9 Old Bomb Nitrogen 4 N N Y N N/C Y.
HWAAPQ9 Old Bomb VOCs 5 N N N Y N/C Y
HWAAPIQ Old Bomb Explosives 5 N N N Y C Y
HWAAPI(Q Old Bomb Nitrogen 4 N N Y N C Y
HWAAP10 Old Bomb VOCs 5 N N N Y C Y
IRPMW40 PERIMETER |Explosives 4 N N N N C Y
IRPMW40 PERIMETER |Nitrogen 5 N N Y Y N/C Y NDEP requested sample interval
JIRPMW40 PERIMETER |VOCs 5 N N Y Y N/C Y NDEP requested sample interval




TABLE 3

HAWTHORNE ARMY DEPOT, HAWTHORNE, NEVADA

2005 BASEWIDE GROUNDWATER MONITORING PROGRAM CRITERIA DATA

(PAGE70F 7)
Were COCs
detected
above ALs in
Were COCs| less than
detected | 30% of the
| above ALs | sampling
in greater events or
Well than 30% OJI detected, but] Has the
Destroyed the ~ no action | well been Sample Sample
Times or sampling level sampled S| Professional | Sample | every 2 every 4 Suspend
Well SWMU Area Method Sampled Abandoned| events? | established?| times? Judgment |Annually] years years Sampling NOTES
TIRPMW41 PERIMETER |Explosives 4 N N N N C Y
IRPMW41 PERIMETER |Nitrogen 5 N N Y Y N/C Y NDEP requested sample interval
IRPMW41 PERIMETER |VOCs 5 N N Y Y N/C Y NDEP requested sample interval
IRPMW 14 WWTPs Explosives 13 N N N.. Y N/C Y
IRPMW 14 WWTPs Nitrogen 12 N Y N/A Y N/C Y
IRPMW 14 WWTPs VOCs 18 N N Y Y N/C Y .
IRPMWI15 WWTPs Explosives 13 N N N Y N/C Y
IRPMW15 WWTPs Nitrogen 13 N~ Y N/A Y C Y
IRPMW15 WWTPs VOCs 18 N N Y Y C Y
IRPMW 16 WWTPs Explosives 16 N N N Y N/C Y
IRPMW16 WWTPs Nitrogen 12 N Y N/A Y N/C Y
IRPMW 16 WWTPs VOCs 21 N N Y Y N/C Y
IRPMW 17 WWTPs Explosives 16 N N N Y N/C Y
IRPMW17 WWTPs Nitrogen 13 N Y N/A Y C Y
IRPMW17 " [WWTPs VOCs 21 N N Y Y C Y
IRPMW18 WWTPs Explosives 16 N N N Y N/C Y
IRPMWI18 WWTPs Nitrogen 12 N Y - N/A Y N/C Y
IRPMW 18 WWTPs VOCs 21 N N Y Y N/C Y
IRPMW 19 WWTPs Explosives 16 N N N Y N/C Y
IRPMW19 WWTPs Nitrogen 13 N Y N/A Y C Y
IRPMW19 WWTPs VOCs 21 N N Y Y C Y
IRPMW20 WWTPs Explosives 13 N N N Y N/C Y
{IRPMW20 WWTPs Nitrogen 12 N Y N/A Y N/C Y
IRPMW20 WWTPs VOCs 18 N N Y Y N/C Y
IRPMW?21 WWTPs Explosives 5 N N N Y N/C Y
IRPMW21 WWTPs Nitrogen 9 N Y N/A Y C Y
IRPMW21 WWTPs VOCs 9 N N Y Y C Y

Notes:

* = Perimeter well
AL = Action level
C = Change

COC = Chemical of concem

N=No

N/A = Not analyzed

N/C = No change

SWMU = Solid waste management unit
VOC = Volatile Organic Compound
WWTP = Wastewater Treatment Plant

Y =Yes




TABLE 4

2005 AND HISTORICAL GROUNDWATER ELEVATIONS
HAWTHORNE ARMY DEPOT, HAWTHORNE, NEVADA
(PAGE 1 OF 3)

i DEPTH TO WATER AND GROUNDWATER ELEVATIONS
Depth to
Measured Bottom of November 2002 February 2003 May 2003 August 2003 December 2005
Well Depth (ft] Screen (ft | Depth to Top of Groundwater Groundwater Groundwater Groundwater Groundwater
TOC Elevation (ftj below TOC) | below TOC){ Screen (ft below |DTW (ft below| Elevation (ft |DTW (ft below| Elevation (ft | DTW (ft below | Elevation (ft | DTW (ft below| Elevation (ft {DTW (ft below Elevation (ft
Well ID Northing Easting above msl) (1) (2) 1) TOC) (1) TOC) above msl) TOC) above msl) TOC) above msl) TOC) above msl) TOC) above msl)

BLDG70MWO01 1387112.90 491943.30 4161.95 130.30 130.09 100.09 nm nm nm nm 104.06 4,057.89 nm nm 104.15 4,057.80
IDZB101-13MW4 1390225.10 498623.50 4193.78 120.40 110.42 95.4 nm nm nm nm nm nm nm nm 98.30 4,095.48
DZB101-13MW5 1390178.90 498602.50 4194.35 117.50 110.42 95.4 nm nm nm nm nm nm nm nm 98.28 4,096.07
DZB101-13MW8 1389763.64 499976.67 4210.27 138.70 104.03 84.0 nm nm nm nm nm nm nm nm 111.64 4,098.63
DZB101-13MW6/7 1389928.10 498537.50 4194.78 127.85° 110.62 95.6 nm nm nm nm nm nm nm nm 98.50 4,096.28
DZB101-44MW1 1387434.91 502259.68 4254.35 157.40 151.44 136.44 141.93 4,112.42 nm nm 141.56 4,112.79 nm nm 141.60 4,112.75
DZB101-44MW2 1387366.49 502232.38 4253.59 158.00 152.72 137.72 141.30 4,112.29 nm nm 140.96 4,112.63 nm nm 141.04 4,112.55
DZB101-44MW3 1387197.96 502763.86 4258.80 158.75 147.25- 127.25 nm nm nm nm 145.29 4,113.51 nm nm 145.56 4,113.24

' 4 AP02 1336369.60 510896.40 5028.63 200.49 190.56 180.56 nm nm nm nm 170.36 4,858.27 nm nm Dry ~ na
.APO9 1339182.10 511539.50 4977.00 178.00 175.86 165.86 nm nm nm nm nm nm nm nm 106.06 4,870.94
nWAAPI10 1341569.80 512264.90 4900.70 109.90 161.24 91.24 nm nm nm nm nm nm nm nm 66.82 4,833.88

HWAAPIS 1398414.10 503653.50 na 157.00 160.00 150.00 nm nm nm nm nm nm nm nm 127.16 na
HWAAPI6. 1398285.70 502376.80 4216.27 121.68 99.24 89.24 nm nm nm nm nm nm nm nm 107.99 4,108.28
HWAAP17 1397833.70 502653.60 4212.32 128.10 125.80 115.80 nm nm nm nm nm nm nm nm 102.44 4,109.88
HWAAP18 1397977.00 502327.80 4210.62 110.58 120.84 110.84 nm nm nm nm nm nm nm nm 102.01 4,108.61
IRPMWOQ1 1396738.50 477575.80 4013.72 64.14 119.90 114.90 nm nm nm nm nm nm nm nm 2.19 4,011.53
IRPMW02 1396749.40 477602.60 4013.68 32.74 31.50 21.50 25.65 3,988.03 nm nm 25.57 3,988.11 nm nm 26.13 3,987.55

IRPMWO03 1396119.10 476435.70 4007.38 NA 76.36 71.36 nm nm nm nm nm nm nm nm na " na
IRPMW04 1396100.10 476414.80 4007.06 28.64 28.12 18.12 nm nm nm nm nm nm nm nm 20.68 3,986.38
IRPMWO05 1396653.40 478583.10 4021.61 76.68 76.20 71.20 8.52 4,013.09 nm nm 8.51 4,013.10 nm nm 9.24 4,012.37
IRPMWO06 1396668.30 478565.60 4021.79 33.44 32.94 22.94 nm nm nm nm nm nm nm nm 28.76 3,993.03
[RPMWO7 1395881.10 478636.20 4022.51 82.70 82.27 77.27 nm nm nm nm nm nm nm nm 9.09 4,013.42
IRPMWO0SA 1395896.40 478628.30 4022.97 34.82 33.77 18.77 nm nm nm nm nm nm nm nm 27.93 3,995.04
IRPMWO09 1394807.60 478889.10 4025.16 81.19 80.75 75.75 9.32 4,015.84 nm nm 9.30 4,015.86 nm nm 10.04 4,015.12
IRPMW10 1394788.90 478863.10 4025.43 32.68 33.07 23.07 nm nm nm nm nm nm nm nm 27.96 3,997.47
IRPMW11 1388890.70 472946.20 - 4128.89 111.98 111.15 101.15 nm nm nm nm nm nm nm nm 106.28 4,022.61
IRPMW12 1389407.0 473698.10 4094.39 71.03 76.03 66.03 nm nm nm nm nm nm nm nm 71.86 4,022.53
IRPMW13 1386814.10 475092.60 4139.05 120.05 118.98 108.98 nm nm nm nm nm nm nm nm 113.26 4,025.79
IRPMW14 1389340.60 477825.90 4072.04 95.50 95.00 90.00 nm nm nm nm 48.28 4,023.76 nm nm 49.13 4,022.91
IRPMWI15 1389321.00 477832.70 4073.00 57.65 56.63 46.63 nm nm nm nm 50.44 4,022.56 nm nm 51.12 4,021.88
IRPMW16 1390637.50 482009.60 4073.84 92.45 91.91 86.91 nm nm nm nm 49.53 4,024.31 nm nm 50.27 4,023.57
1 W 17 1390633.80 481989.80 4074.26 57.47 56.95 46.95 nm nm nm nm 50.36 4,023.90 nm nm 51.05 4,023.21
‘318 1389678.20 483504.70 4093.77 109.60 109.17 104.17 nm nm nm nm 67.50 4,026.27 nm nm 68.37 4,025.40
1« PMW19 1389693.20 483492.30 4092.79 70.19 69.70 59.70 nm nm nm nm 65.10 4,027.69 nm nm 65.77 4,027.02
IRPMW20 1387331.90 478491.20 4098.21 118.25 119.15 114.15 am nm nm nm 70.64 4,027.57 nm nm 71.52 4,026.69
IRPMW21 1387354.70 478496.50 4097.80 76.25 76.44 66.44 nm nm nm nm nm om nm nm 71.76 4,026.04
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"DEPTH TO WATER AND GROUNDWATER ELEVATIONS
Depth to
Measured Bottom of November 2002 February 2003 May 2003 August 2003 December 2005
Well Depth (ft| Screen (ft | Depth to Top of Groundwater Groundwater Groundwater Groundwater ‘ Groundwater
TOC Elevation (ft| below TOC) | below TOC) | Screen (ft below |DTW (ft below| Elevation (ft |DTW (ft below| Elevation (ft | DTW (ft below | Elevation (ft | DTW (ft below| Elevation (ft DTW (ft below| Elevation (ft
Well ID Northing Easting - above msl) (1) (2) ) TOC) (1) TOC) above msl) TOC) above msl) TOC) above msl) - TOC) above msl) TOC) above msl)

IRPMW22 1394096.10 490253.80 4116.32 148.10 147.45 142.45 nm nm nm nm nm nm nm nm 65.95 4,050.37
IRPMW23 1394081.40 490268.70 4116.76 86.60 85.55 75.55 nm nm nm nm nm nm nm - nm 80.97 4,035.79
IRPMW24 1390190.20 489584.00 4130.68 155.60 154.58 149.58 nm nm nm nm nm nm nm nm 80.19 4,050.49
IRPMW25 1390203.10 489568.70 4130.88 117.35 116.60 111.60 nm nm nm nm nm . nm nm nm 80.40 4,050.48
[RPMW26 1389353.50 487041.10 4115.90 143.20 142.42 137.42 nm nm nm nm nm nm nm nm 86.30 4,029.60
IRPMW27 1389370.50 487024.60 4115.57 94.87 94.11 84.11 nm nm nm nm nm nm nm nm 87.61 4,027.96
IRPMW28 1390863.80 1489521.40 4124.00 111.29 110.53 105.53 nm nm nm nm nm nm nm nm ~73.02 4,050.98
IRPMW?29 1390479.30 "490294.00 4131.62 101.84 101.37 91.37 nm nm nm nm nm nm nm nm 94.27 4,037.35
IRPMW30 1390854.20 496270.90 4178.97 168.53 167.62 162.62 nm nm nm nm nm nm nm nm 84.97 4,094

IRPMW31 1390862.80 496291.90 4178.45 90.45 89.91 79.91 nm nm nm nm nm nm nm nm 86.12 4,092.55
[RPMW32 1390150.20 496024.30 4182.94 178.30 177.39 172.39 nm nm nm nm 89.82 4,093.12 nm nm 90.15 4,092.79
IRPMW33 1390140.30 496046.10 4183.23 98.93 97.38 87.38 nm nm nm nm 190.38 4,092.85 nm nm 90.83 4,092.40
IRPMW34 1388675.10 - 497435.40 4194.47 143.80 140.63 135.63 100.93 4,093.54 nm nm 100.74 4,093.73 nm nm 101.13 4,093.34
IRPMW35 1388680.40 497454.00 4194.77 106.07 106.00 96.00 nm nm nm nm 100.84 4,093.93 nm nm 101.29 4,093.48
IRPMW36 1388158.70 499965.10 4236.93 193.96 194.21 189.21 135.61 4,101.32 nm nm 135.34 4,101.59 nm nm 135.60 4,101.33
IRPMW37 1388187.00 499981.80 4237.34 140.90 140.40 130.40 nm nm nm nm 134.26 4,103.08 nm nm 134.56 4,102.78
IRPMW37A 1388339.70 499608.80 4226.31 153.15 152.88 137.88 129.06 4,097.25 128.22 4,098.09 128.58 4,097.73 12865 4,097.66 128.85 4,097.46
IRPMW38 1385582.40 507488.00 4309.88 238.70 237.93 232.93 nm nm nm nm nm nm nm nm 185.44 14,124.44
IRPMW39 1385609.20 507485.30 4309.51 .191.74 191.04 181.04 nm nm nm nm nm nm nm nm 85.04 4,224.47
IRPMW40 1384539.60 486191.50 4153.65 158.40 155.95 150.95 nm nm nm nm nm nm nm nm 118.37 4,035.28
IRPMW41 1384530.90 486171.10 4153.99 124.30 123.68 113.68 nm nm nm nm nm nm nm _nm 118.50 4,035.49
IRPMW42 138569<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>